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KY NANG Stf DUNG CASIO 
TRONG GIAI TO AN 


(Bui The Viet - THPT Chuyen Thai Binh) 


Trong cac dung cu hoc tap dupe phep mang vao phong thi trong cac ky thi 
dai hoc, ky thi THPT Quoc Gia thi may tinh cam tay la dung cu khong the 
thieu giup chung ta tinh toan nhanh chong. 

Tuy nhien, may tinh cam tay se la trp thu dac luc de giai toan, dac biet la 
giai Phuong Trinh, He Phuong Trinh, Bat Phuong Trinh, ... hay ke ca la Bat 
Dang Thuc. 

Minh (tac gia - Bui The Viet) la mot nguoi rat dam me vdi nhung ky nang, 
thu thuat su dung may tinh cam tay trong giai toan. Minh da ap dung no 
vao de thi THPT Quoc Gia 2015. Chi trong 3-5 phut, minh da dua ra loi 
giai chinh xac cho cau Phuong Trinh Vo Ty va cung chi gan 1 gib, minh da 
hoan thanh xong bai lam vdi diem so tuyet doi, la 1 trong 85/671.149 nguoi 
dupe diem toi da. 

Vay su dung sao cho hieu qua ? Hay den vdi chuyen de Ky Nang Su Dung 
CASIO Trong Giai Toan. 

Chuyen de nay chua phai la tat ca nhung Thu Thuat ma minh dua toi cho 
ban doc. Tuy khong nhieu nhung cac thu thuat dubi day se mang tdi su ky 
dieu ma chiec may tinh CASIO co the mang lai. 


Chuyen de se gidi thieu 8 thu thuat CASIO hay dung trong viec giai toan : 

• Thu thuat su dung CASIO de rut gon bieu thuc 

• Thu thuat su dung CASIO de giai phuong trinh bac 4 

• Thu thuat su dung CASIO de tim nghiem phuong trinh 

• Thu thuat su dung CASIO de phan tich da thiic thanh nhan tu mot an 

• Thu thuat su dung CASIO de phan tich da thuc thanh nhan tu hai an 

• Thu thuat su dung CASIO de giai he phuong trinh 

• Thu thuat su dung CASIO de tich nguyen ham, tich phan 

• Thu thuat su dung CASIO de giai bat dang thuc 
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THU THUAT 1: THU THUAT SU” DUNG CASIO 
DE RUT GON BIEU THl/C 


Bai 1: Giai Phuong trinh: 

V2x 

-1+x 2 -3x + 1 = 0 

(de thi Dai Hoc kho'i D nam 2006) 

Dieu kien xac dinh: x e 

1 ) 

— ;+°o 

L2 J 

I- 

Thong thudng vdi dang toan nay, ta se binh phuong hoac dat an de dua ve 
phuong trinh bac 4. 


* Huong 1 : Binh phuong hai ve : 

>/2x-l + x 2 - 3x +1 = 0 


=>2x-l- (-x 2 + 3x -1) 2 = 0 
<=> -x 4 + 6x 3 -1 lx 2 + 8x - 2 = 0 


r + i 


Huong 2 : Dat an phu : Dat t = y2x -1 > 0 => x = —-— ta dupe : 


v/2x -1 + x z - 3x +1 = 0 


r+i 

2 


-3 


r+l 


+ 1 = 0 



ht — = o 
4 


? Lam the nao de rut gon bieu thuc mot each nhanh chong : 

2x -1 - (-x 2 + 3x -1) 2 = -x 4 + 6x 3 -1 lx 2 + 8x - 2 


t + 




+ l = --t 2 +t-i 
4 4 


Neu ban chua biet Thu Thuat Su Dung Casio De Rut Gon Bieu Thuc, 

chac han ban se phai ky cong ngoi nhap. Va doi khi ban cung se gap nhung 
sai sot. 

Tuy nhien, neu ban su dung CASIO, moi chuyen se don gian hon ban nghi. 


► Y tuong: 

Ta se xet bieu thuc khi x = 1000. Dua vao chu so hang don vi, hang nghin, 
hang trieu, hang ty,... ta se tim dupe he so tuong ung vdi he so tu do, he so 
x, he so x 2 , he so x 3 ,... 
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Vi du xet: f(x) = ax 3 +bx 2 +cx + d thi /(1000) = aOObOOcOOd ~ 10 9 a 

q f(iooo) 

Suy ra a« — 1 . 

2 10 9 


? Lam the nao de tinh gia tri bieu thuc khi x = 1000. 

Cach nhanh nhat la su dung phim CALC de gan gia tri 
Vi du khi ta nhap mot bieu thuc an X , ta an CALC va cho X = 1000 va ah 
"=" thi may tinh se hien thi ket qua cua bieu thuc khi X = 1000 
De hieu ro hon, vui long xem each lam dudi day. 

► Thuc hien: 

a) Ta muon rut gon bieu thuc f(x) = 2x-l-(-x 2 +3x-l) 2 , ta Ian lupt 


tinh nhu sau: 

Ta co : 

f(l000) = -9,94010992-10 11 «-10 12 =-x 4 
f (1000) + x 4 = 5989007998 « 6 • 10 9 = 6x 3 
f (1000) + x 4 - 6x 3 = -10992002 * -11 • 10 6 = -1 lx 2 
f (1000) + x 4 - 6x 3 +1 lx 2 = 7998 * 8 • 10 3 = 8x 
f (1000) + x 4 - 6x 3 +1 lx 2 - 8x = -2 
=> f(x) = -x 4 + 6x 3 -llx 2 +8x-2 


b) 


Vay dap so: 2x-l-(-x 2 +3x-lj =-x 4 
Ta muon rut gon bieu thuc f(x) = x + 


+ 6x 3 -1 lx 2 + 8x - 2. 



+ 1, ta se 


nhan bieu thuc tren voi 4 de he so cua f(x) deu la so nguyen. 


Ta co : 


4f (1000) = 9,99996004 • 10 11 «10 12 =x 4 
4f(l000)-x 4 =-3996001« -4-10 6 =-4x 2 
4f (1000) - x 4 + 4x 2 = 3999 * 4 • 10 3 = 4x 
4f(l000)-x 4 +4x 2 -4x = -l 
=> 4f (x) = x 4 -4x 2 +4x -1 

f / \ X 2 1 

=>f(x) =-x +X-- 

w 4 4 


Vay dap so: xh 


x z +l 


ol X Z +1 , X 4 2 1 

-3 - +1 =-x 2 +x--. 

2 4 4 
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► Phan itch hudng giai: _ 

? Lam the nao de giai quyet not bai toan tren ? 

Hay tb tb, doc het chuyen de nay roi xem lai bai toan tren, chac chan ban 
doc se co cai nhin hoan toan khac ve nhbng bai tap dang nay. 

Hay thb xem qua cac lbi giai sau : 

► Cdch 1: Nhan lien hop hoan toan: 

Ta co : 

V2x-1 + x 2 - 3x +1 = 0 


(x-l)(x-2) + (>/2x-l-l) = 0 

2 


«(x-l)^x-2 + 

<=>(x-l)[ X-1-- 


( 


^(x-1) 2 


1 — 


y2x-l+l 
/2x-l -1 
/2x-l + l 

2 


(>/2x-l+l) 


= 0 


= 0 


► Cdch 2 : Nhan lien hop khong hoan toan: 
Ta co : 

y/2x-l + x 2 -3x +1 = 0 


>(x-l)(x-2) + (V2x-l-l) = 0 
>|(>/2x-l-l)(V2x-l+l)(x-2) + (V2x-l-l) = 0 

> V2^I -1)((V2^I + i)( x - 2) + 2 ) = ° 

>|(V2x-l-l)((V2x-l + l)(x-l)->/2x-l+l) = 0 
>-(V2x-l-l)(x-l)[ V2x-1 + 1 


v/2x -1+1 


i(V2x-l-l)(x-l)(V2x-l+l-V2)(V2x-l + l + V2) = 0 

► Cdch 3 : Phan tich thanh nhan tu khong hoan toan: 

yjlx-l + x 2 - 3x + 1 = 0 

(V2x-l+x-l)(V2x-l-x) = 0 


► Cdch 4 : Phan tich thanh nhan tuhoan toan: 
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\l 2x-l + x -3x + l = 0 


>-(V2x-l + x-l)(V2x-l-l) 2 =0 


► Cach 5 : Binh phucmg hai ve: 

yjlx-l + X 2 - 3X + 1 = 0 

=> 2x -1 = (x 2 - 3x +1) 
^-(x 2 -4x + 2)(x-1) 2 =0 

► Cach 6: Dat an phu hoan toan: 

Dat t - y/2x-l - 


> x = 2 ■ Vay ta co : 


+ 


l 2 , 

1 ^ 

! 


V2x-l + x 2 -3x + l = 0^t + | —— | -3| —-— | + 1 = 0 

«^(t 2 +2t- 1 )(t- 1 ) 2 =0 

► Cach 7: Dat an phu khong toan toan: 

Dat t = yjlx-l . Vay ta co : 

V2x-1 + x 2 -3x +1 = 0 
"w* x 2 — t 2 = x — t 
<^>(t-x)(t + x-l) = 0 

► Cach 8: Dat an phu dua ve he phuong trinh: 

Dat y = yj2x — l. Ta co he phuong trinh : 

jx 2 -3x + l + y = 0 
jy 2 - 2x +1 = 0 

Lay FT (1) - FT (2) ta dupe : 

{x 2 - 3x +1 + y j - [y 2 -2x + lj = 0 
o(x + y-l)(x-y) = 0 

8 each lam tren tuy co khac nhau ve each trinh bay nhung ve ban chat thi 
giong nhau. Do la cung xuat phat tu mot thu goi la "nhan tu". Khi co nhan 
tu, chung ta biet dupe bieu thuc nao can nhom de dat an phu, nhan lien 
hop, phan tich nhan tu. De hieu ro hon, ban doc hay doc cac thu thuat tiep 
theo roi quay lai xem bai toan nay va thu lam nhung bai tap tuong tu. 


Mot so bai tap tuong tu : 

1. x 2 - 2x + 2 + x-Jx -1=0 
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2. 2x 2 +15x + 2 = (6x + ll)- N /2x-I 

3. x 2 + 24x + 35 = 4(2x + 7)V^+2 

4. 4x 2 -13*+ 14 = 4(x-2)^3x-2 


Bai 2: Giai phuong trinh: 

(x + 4) 2 - 6>/x 3 + 3x = 13 

_ (de thi thu Dai Hoc tan 3 khoi B THPT Ngo Gia Tu - Bac Ninh nam 2013) 

Dieu kien xac dinh: x e [0,+oo^. 

► Y tuong: 

Tuong tu bai 1, ta cung se su dung may tinh CASIO de rut gon phuong 
trinh bac 4 sau : 

f(x) = [(x + 4) 2 -I 3 J -36(x 3 +3x) 

► Thuc hien: 

Ta lam cac budc nhu bai 1 : 

Ta co : 

f (1000) = 9,8006994 • 10 11 * 10 12 = x 4 
f (1000) - x 4 = -1,993005999 • 10 10 * -20 • 10 9 = -20x 3 
f (1000) - x 4 + 20x 3 = 69940009 * 70 • 10 6 = 70x 2 
f (1000) - x 4 + 20x 3 - 70x 2 = -59991« -60 • 10 3 = -60x 
f (1000) - x 4 + 20x 3 - 70x 2 + 60x = 9 
=> f (1000) = x 4 - 20x 3 + 70x 2 - 60x + 9 

Ket luan : ^(x + 4) 2 - I 3 J - 36(x 3 + 3x) = x 4 - 20x 3 + 70x 2 - 60x + 9 

► Phan tich hucmg giai: 

Vay bai toan da cho chi don gian la viec giai phuong trinh bac 4 : 

x 4 - 20x 3 + 70x 2 - 60x + 9 = 0 

Cach giai phuong trinh bac 4 bang may tinh cam tay 6 cac thu thuat tiep 
theo. 

Ngoai ra co vo van each giai khac tuong tu nhu bai 1. Tuy nhien chung ta 
nen de y each giai phuong trinh nay bang viec phan tich nhan tu vi do la y 
tuong ra de cua rat nhieu bai toan kho. 

► Cach 1: Binh phuong hai ve: 

Ta co : 
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(x + 4) 2 -6yjx 3 +3x =13 

<=> [(x + 4) 2 -nj - 36(x 3 + 3x) = 0 


<^> x 4 - 20x 3 + 70x 2 - 60x + 9 = 0 
<=> (x - l)(x - 3)(x 2 - 16x + 3) = 0 

► Cach 2 : Phan tick thanh nhan tit: 

Ta co : 


(^ + 4) 2 -6^(x 2 +3)-13 

= |V-^ 2 +3 -Ayfx j|V* 2 + 3 -2-7* j 
Mot so bai tap tuong tu 2 : 

1. x 2 + 15x +1 = 8 V x 3 + x 

2. x 2 -2x + 3 = y/x 3 + 3x 

3. — -13x + 8 + 872x-lVjT : T = 0 

8 

4. 4x 2 + 6x + l = 4y/x 2 + ly/x 2 + 2x 


Bai 3: Giai phirong trinh: 

x 5 + 6x 4 - 7x 3 - 29x 2 +16x - 2 = 0 
Di'eu kien xac dinh: x e M. 

► Y tu&ng: 

Thong thirbng nhung bai tap giai phirong trinh kieu nay thirbng co mot 
huong giai nhanh gon. Do la "Phan Tich Thanh Nhan Ter". 

Muon phan tich dupe thi ta phai biet dupe nhan tu cua bai toan. 

? Lam the nao de tim ra nhan tu cua bai toan ? 

Bang thu thuat CASIO, ta de dang tim ra nhan tu cua bai toan nay la 
(x 2 + 6x - 2) . Nhung de tim dupe thi ban doc hay dpi tbi cac thu thuat sau. 

Tom lai la ta muon tim nhan tu con lai cua bai toan, hay chinh la thuong 
cua phep chia : 

x 5 +6x 4 -7x 3 -29x 2 +16x-2 
x 2 + 6x - 2 


► Thuc hien: 
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Ta coi bieu thuc 


x 5 +6x 4 -7x 3 -29x 2 +16x-2 
x 2 + 6x - 2 


chi la mot da thuc an x va 


lam tuong tu bai 1 : 

f (1000) = 999995001 * 10 9 = x 3 
f (1000) - x 3 = -4999 « -5 • 10 3 = -5x 
f (lOOO)-x 3 +5x = 1 


Vay ta dirge : 


x 5 +6x 4 -7x 3 -29x 2 +16x-2 
x 2 + 6x - 2 


-5x + l 


► Phan tick huong giai: 

Sau khi chia da thuc, ta dugc : 

x 5 + 6x 4 - 7x 3 - 29x 2 + 16x - 2 = (x 3 - 5x + l)(x 2 + 6x - 2) 

De giai phuong trinh bac 3 : x 3 - 5x +1 = 0 thi hay don xem thu thuat giai 
phuong trinh bac 3 6 dubi 
Vay ta co lbi giai nhu sau : 

► Lot giai: 

Ta co : 

x 5 + 6x 4 - lx 3 - 29x 2 + 16x - 2 = 0 


<=> (x 3 -5x + l)(x 2 + 6x - 2) = 0 

Xet da thuc : 


g(x) = x 3 -5x + l 

Vi g(x) bac 3 nen g(x) = 0 co toi da 3 nghiem. Chi ra 3 nghiem nay la : 

. x, = - Vl5cos f - arccos (- —^-1) 

1 3 [3 l 50 JJ 

2 rj f 1 f 3y/l5) 2^i 

2 3 [3 ^ 50 J 3 J 

2 rrz f 1 f 3>/l 5 1 2 n \ 

• x, = —vl5cos -arccos- h- 

3 3 ^3 [ 50 J 3 J 

Bai toan dugc giai quyet hoan toan. 


Hy vgng qua 3 bai toan co ban tren, ban dgc hinh dung dugc lgi ich cua 
viec su dung may tinh cam tay trong viec rut ggn bieu thuc khi giai toan. 
Mot so bai tap tuong tu : 








Tim tai lieu Toan ? Chuyen nhd - www.toanmath.com 


1. x 4 + 2x 3 — 6x 2 —x+2—0 

2. x 5 + x 4 + 3x 2 + x — 2 = 0 

3. 2x 5 + 2x 4 - 5x 3 + 2x 2 - 4x - 2 = 0 

4. jc 6 +6x 5 +7jc 4 -24x 3 -72x 2 -64x-16 = 0 


THU THU AT 2 : THU THUAT Slf DUNG CASIO DE 
TIM NGHIEM PHl/ONG TRINH 


Bai 1: Giai Bat Phuong Trinh: 

300x 2 - 40x - 

2-VlOx — 1 — V3 — lOx 

Vl + x+Vl-x-2 

(de thi thu Dai Hoc lan 2 THPT Quynh Luu 1 - Nghe An nam 2013) 

Di'eu kien xac dinh: x g 

13 

io'io 

/{o}. 


Taluonco: y/l + x + yjl - x <^2(l + x + l-x) =2 Vxg|^—; — 


Quan trong nhat bay gib la giai quyet bat phuong trinh : 

300x 2 - 40x - 2 - VlOx -1 - V3 - lOx > 0 
Thong thubng vbi dang toan nay, ta se nhan lien hop vbi nghiem cua bai 
toan. 

? Lam the nao de tim cac nghiem cua phuong trinh : 

300x 2 -40x-2-VlOx-1 -V3-lQx =0 
Su dung phim SOLVE de tim nghiem, nhung co le vbi mot so ban, phim 
SOLVE cho ta dung mot nghiem cua bai toan. Vay vbi bai toan co nhieu 
nghiem thi sao ? Lam the nao de biet bai toan chi co mot nghiem duy nhat ? 
De hieu ro hon, ban doc hay xem each lam dubi day : 

► Thuc hien: _ 

• Ta viet bieu thuc 300x 2 -40x-2- Vl0x-1 - V3- lOx = 0 len may 
tinh 

• An SOLVE de tim nghiem, may hoi X ? . 

• Nhap de tim nghiem gan ^ nhat. 
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May cho nghiem x - 0.2 — ^ 

An SOLVE de tim nghiem, may hoi X ? . 

3 3 

Nhap — de tim nghiem g'an — nhat. 

May cho nghiem x = 0.2 = 


Vay ta co the ket luan : Phuong trinh 

300x 2 - 40x - 2 - Vl0x-1 - V3-10x =0 co nghiem duy nhat x = ^. 

► Phan tick hudnggiai: 

Khi biet x = ^ la nghiem duy nhat cua phuong trinh, ta chac chan su dung 

dupe phuong phap nhan lien hop. Ngoai ra, neu ban doc thu thuat giai 
phuong trinh vo ty bang CASIO, ta co the co them nhung each lam khac. 

► Cdch 1: Nhan lien hap hoan toan: 

Ta co : 

300x 2 - 40x - 2 - VlOx -1 - 73 - lOx > 0 
^(I0x-2)| 30x + 2— . 1 —+ . 1 —|>0 

v \ yjl Ox-l+l V3-10x+lJ 

<=>(lOx-2)( 30x +1 + + —]> 0 

v \ Vl0x-1+1 V3-10x+l J 

► Cdch 2 : Phan tich thanh nhan tu: 

Ta co : 

300x 2 - 40x - 2 - VlOx — 1 — >/3 — lOx > 0 
>300x 2 -40x-3-V3-10x-(Vl0x-l-l)>0 
(l-^/3-10x)((30x + 2) > /3-10x + 30x + 3)-(Vl0x-l-l)>0 


<=>3 


<=>(l 0 x- 2 ) 


(30x + 2)^/3 - lOx + 30x + 3 l 


1 + ^/3-lOx 


Vl 0 x- 1+1 


>0 


o(l0x-2)f ( 30X + 1 )N^PA 30X + 2 + ^C |>0 

\ 1 + ^3-lOx Vl0x-1+1 j 

Mot so bai tap tuong tu : 

1. x 2 -2x-2 + 2^2x- l + V2-x = 0 
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2 . x 3 + 2x + 7 + 2 V x + 3 + 3yj2x + 5 — 0 

3. x 2 +llx-12-3(x + 2)^4x + l + llVx+~2 =0 

4. x 3 - X-14-6V* 2 - 5 + 2-v/lO-x 2 =0 


Bai 2: Giai Phirong Trinh: 

2x(x-2) = 3Vx 3 +1 

6 fe f/zz t/zzi Dai Hoc tan 1 Khoi D THPT Tuy Phuac - Binh Dfnh nam 2013) 
Di'eu kien xac dinh: x e [-l,+oo). 

► Y tu&ng: 

Tuong tu 1 bai 1, ta se tim nghiem de nhan lien hop thu 1 xem. 

► Thuc hien: _ 

• Ta viet bieu thuc 2x(x - 2) - 3Vx 3 +1 = 0 len may tinh 

• An SOLVE de tim nghiem, may hoi X ? . 

• Nhap —1 de tim nghiem gan —1 nhat. 

• May cho nghiem x = -0.541381265 

• Lim nghiem nay vao A bang each an X + Shift STO + A 

• Tuong tu tim nghiem gan 10 nhat 

• May cho nghiem x = 5.541381265 

• Luu nghiem nay vao B bang each an X + Shift STO + B 

• Tuong tu tim nghiem gan 2.5 nhat 

• May cho nghiem x = 5.541381265 

• Day chinh la nghiem B 

Vay ta co the ket luan : Phuong trinh 2x(x - 2) - 3y/x 3 +1 = 0 co hai nghiem 


la x = A va x = B. 


? Lam the nao de viet nghiem A, B dudi dang vo ty ? 

Don gian chi can lam mot trong hai each sau : 

^ fA + B = 5 

• Cach 1: ta thay < 

y \ AB = -3 

A, B la nghiem cua phuong trinh : X 2 - 5X - 3 = 0 

• Cach 2 : ta thay A < B nen ta luon co : 

A A + B-^/(A-B ) 2 5 -V37 a + B-^/(A-B ) 2 5 + ^ 

2 2 Va 2 2 


Ta dupe 2 nghiem cua bai toan nay la 


5 + V37 , 5-V37 

-va- 


2 


2 
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► Phan tick hitting giai: _ 

? Lam the nao de nhan lien hop vdi nghiem vo ty ? 
Rat don gian, hay xem each lam duoi day : 


Ta thay : khi x = ^ + ^ . 


/?+! = ^86+14^7 = 7 + V37 = 2x + 2 


Vay ta chi can nhan lien hop 


x 3 +1 - 2x - 2 j. 


► Cdch 1: Nhan lien hap hoan toan: 

Ta co : 

2x(x-2) = 3>/x 3 + 1 

o2x 2 -10x-6 = 3|>/x 3 +1 - 2x-2j 


> 2x 2 -lOx-6 = 3Vx+T(Vx 2 -x + 1 -2Vx+l) 
3Vx+T 


^(x 2 -5x-3) 2 —- 
V v' 


X 2 -x + l + 2y/x + l 


= 0 


3 )(^ 


<=>(x-5x-3)Vx-x + l + Vx + l=0 


► Cach 2 : Phan tich thanh nhan tu: 
Ta co : 


2x(x-2) = 3>/x 3 +1 


<=> 1 2yJ x 2 —x + 1 + -\/x +1 j | "s/x 2 —x + 1 — 2yjx + 1 j — 0 



Bai 3: Giai Phnong Trinh: 

x(4x 2 +1) + (x - 3)V5-2x = 0 

(de f/zz thu Dai Hoc tan 1 Khoi A + Al THPT Tuy Phuac - Binh Dinh nam 2013) 
Di'eu kien xac dinh: x e ^- 00 ; ^ . 

► Y tuong: 
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Tuong tu bai 1, ta van se tim nghiem de nhan lien hop. 

► Thuc hien: _ 

• Ta viet bieu thuc x^4x 2 +1 j + (x - 3) yj5-2x = 0 len may tinh 

• An SOLVE de tim nghiem, may hoi X ? . 

• Nhap —10 de tim nghiem gan —10 nhat. 

• May cho nghiem x = 0.895643923 

• Lim nghiem nay vao A bang each an X + Shift STO + A 

• Tu ong tu tim nghiem gan 2.5 nhat 

• May cho nghiem x = 0.895643923 

• Tuong tu tim nghiem gan —6 nhat 

• May van cho nghiem x = 0.895643923 

Vay ta co the ket luan : Phuong trinh x^4x 2 +lj + (x-3)>/5-2x =0 chi co 
nghiem duy nhat la x = A. 

? Lam the nao de viet nghiem A dubi dang vo ty ? 

Tnong tu bai 2, ta cung se tim so vo ty B de thoa man A + 5 gQ. Nhung 
B se khong thoa man phuong trinh ban dau, ma thoa man phuong trinh 
khi da doi dau trubc can. Tuc B la nghiem cua phuong trinh : 

x^4x 2 +lj-(x-3)>/5-2x =0 

Vay ta se di giai phuong trinh x^4x 2 +lj-(x-3)V5-2x =0 de tim B, 
giong nhu mot hanh trinh de di tim ngiroi than : 

• Ta viet bieu thuc x(4x 2 +1 j - (x - 3) V5-2x = 0 len may tinh 

• An SOLVE de tim nghiem, may hoi X ? . 

• Nhap —10 de tim nghiem gan —10 nhat. 

• May cho nghiem x = -1.395643924 

• Luu nghiem nay vao B bang each an X + Shift STO + B 

• Tuong tu tim nghiem gan 2.5 nhat 

• May cho nghiem x = -1.395643924 

• Tuong tu tim nghiem gan -6 nhat 

• May van cho nghiem x = —1.395643924 

Vay phuong trinh x^4x 2 + lj-(x-3)V5-2x = 0 chi co nghiem duy nhat la 
x = B. 

De kiem chung A, B co phai "ho hang" vbi nhau khong, ta thanh thu thay 

A + B = -— g Q 
2 
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... . D „ . A+B+7(A-B ) 2 -1+751 

Ma A > B nen A =---=- 

2 4 

Ket luan : Nghiem cua phirong trinh x^4x 2 + 1\ + (x-3)^5-2x = 0 la 

-1 + V21 

x =- 

4 


► P/zaw ffcfc huanggiai: 

rp ^ -1+V2T — -1+V21 

Ta thay : Khi x =- thi V5-2x =-= 2x 

7 4 2 

Vay ta chi can nhan lien hop (>/5-2x - 2x j. 

► Cac/z 1: Nhan lien hap hoan toan: 

Ta co : 


x^4x 2 +lj + (x-3)V5-2x =0 

<=> x(4x 2 + 2x - 5) + (x -3)(V5-2x - 2x) = 0 

^(4x 2 +2x-5) x- 


x-3 


= 0 


\j5-2x + 2x 
<=> (4x 2 + 2x -5)(2x 2 -x + 3 + x^/5-2x) = 0 
Ta de dang thay rang : 

2x 2 -x + 3 + x75^25 = fx-iJ+f^HA + xl +^>0 


Vay bai toan duoc giai quyet hoan toan. 

► Cdch 2 : Phan tich thanh nhan tu: 

Ta co : 

x(4x 2 + l) + (x-3)V5-2x =0 


<=> ^5-2x - 2x)(2x 2 -x + 3 + x^5-2xj = 0 


Sau do tirong hr lam nhir each 1. 


Mot so bai tap trrong hr: 


1 . 4x 2 + 2x + 3-4xyj2x + 3 


2. 2 * 3 +16x 2 -48* = (l3* 2 +5x-15)>/^3 

3. 4x 3 -3x 2 +6x- 2(2x 2 -x + 

1^ yJx+2 
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THU THU AT 3 : THU THU AT Stf DUNG CASIO DE 
GlAl PHUONG TRINH BAC 4 


Bai 1: Giai Phuong Trinh: 

4x 2 - 8 x + V2x + 3 = 1 

(de thi thu Dai Hoc THPT Luu Hoang - Ltng Hoang - Ha Noi nam 2013) 


Dieu kien xac dinh: x e 


3 

-;+oo 

2 


► Y tuang: 

Ta can giai phuong trinh bac 4 sau : 

(4x 2 - 8x -1) 2 - 2x - 3 = 0 

► Thtfc hien: 

• Sn dung Thu Thuat Rut Gon Bieu Thuc ta dupe : 

(4x 2 -8x-l) 2 -2x-3 = 0 

16x 4 - 64x 3 + 56x 2 + 14x - 2 = 0 

• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe cac 
nghiem dupe gan vao A, B, C nhu sau : 

fA =-0.280776406 
\ B = 2.395643924 
[c = 0.1043560763 

• Tim trong A,B,C, cap nao la "ho hang" vdi nhau bang each thanh 
thu cac tong A+B,B + C,C + A : 

A + B = 2,114867518 


B + C = —g(^ 
2 


C +A = -0,1764203298 
Vay B, C la "ho hang" vdi nhau roi. 

Vay thanh thu tiep ta thay : 

[b + c = - 

I 2 

BC = - 
l 4 

Suy ra B, C la nghiem cua phuong trinh : 
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x 2 - —x + —= 0<=> 4x 2 - lOx + 1 = 0 
2 4 

Su dung Thu Thuat Rut Gon Bieu Thuc ta dupe : 
16x 4 - 64x 3 + 56x 2 + 14x - 2 


4x 2 -10x + l 


- = 4x - 6 x - 2 


Ket luan : 


16x 4 - 64x 3 + 56x 2 + 14x - 2 


= (4x 2 -6x-2)(4x 2 -10x + l) 
= 2(2x 2 - 3x - l)(4x 2 - lOx +1) 


► Phan tick hitcmg giai: 

Bang viec su dung ket hop cac thu thuat 6 tren, ta co dupe ldi giai ngan gon 
nhu sau : 

► Cach 1: Binh phucrng hai ve: 

Ta co : 


^(4x 2 -8x-l) 2 -2x-3 = 0 
16x 4 - 64x 3 + 56x 2 + 14x - 2 = 0 
<=> 2(2x 2 - 3x - l)(4x 2 - lOx +1) = 0 

► Cach 2 : Phan tich thanh nhan tit: 

Ta co : 

4x 2 -8x + V2x + 3=1 
<=> ( 2 x - 2 + ^/ 2 x + 3 )( 2 x - 1 - 72 x + 3 ) = 0 
Mot so bai tap tuong tu : 

1 . 4x 2 -12x + 9 = 2(2*-1) 

2 . 2x 2 +9x + 12 = (4x + 7)V^+3 

3. 6 x 2 +9x + l-(lx + 5)y/x + 2 

4. x 2 + 3x-14 + 10V2-x = 0 


Bai 2: Giai Phuong Trinh: 

2 >/ 2 x + 4+4V2-x =\I9x 2 +16 

_ (de thi thit Dai Hoc tan 3 THPT Quynh Luu 1 - Nghe An nam 2013) 
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Dieu kien xac dinh: x e 


3 

-;+oo 

2 


► Y tu’&ng: 

Ta lan lupt binh phuong hai ve de dupe phuong trinh bac 4 : 
2yj2x + 4 + 4y/2 - x = yj9x 2 +16 


^4(2x + 4) + 16(2-x) + 16n/8-2x 2 =9x 2 +16 
<=>lW8-2x 2 =9x 2 +8x-32 


=> 256(8 - 2x 2 ) = (9x 2 + 8x - 32) 2 
Vay cong viec cua chung ta la giai phuong trinh bac 4 sau : 

256(8 - 2x 2 ) - (9x 2 + 8x - 32) 2 = 0 

► Thuc hien: 

• Khong nhtr bai 1, ta co the bo qua bude rut gon bieu thuc. 

• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe cac 
nghiem dupe gan vao A, B nhu sau : 

JA = -1.885618083 
[B = 1.885618083 

• De thay A + B = 0 nen A, B rat co the la "ho hang" vdi nhau roi. 

• Vay thanh thu tiep ta thay : 

[A + B = 0 



Suy ra A, B la nghiem cua phuong trinh : 

x 2 - —= 0^>9x 2 -32 = 0 
9 

• Su dung Thu Thuat Rut Gon Bieu Thuc ta dupe : 

256(8 - 2x 2 )-(9x 2 +8x-32) 2 

-^- J —A -— = 9x 2 +16x + 32 

_ 9x 2 -32 _ 

Ket luan : 

256(8 - 2x 2 ) - (9x 2 + 8 x - 32) 2 
= (9x 2 -32)(9x 2 +16x + 32) 

► Phan tick huong giai: 

Ta van se co hai each giai cho bai toan tren nhu sau : 

► Cach 1: Binh phuong hai ve: 
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Ta co : 

2a/2x + 4 + 4>/2-x = yj9x 2 +16 

<=> 4(2x + 4) +16(2 - x) +16^8 - 2x 2 = 9x 2 +16 

«16V8-2x 2 = 9x 2 + 8x - 32 

=> 256(8 - 2x 2 ) = (9x 2 + 8x - 32) 2 

<=> (9x 2 -32)(9x 2 + 16x + 32) = 0 

► Cach 2 : Phan tick thanh nhan tu: 

Ta co : 

lyjlx + 4 + 4\]2~X = \/9x 2 +16 
<=> 4(2x + 4) + 16(2 - x) +16^8 - 2x 2 = 9x 2 +16 
^16^8-2x 2 =9x 2 +8x-32 
^2^8-2x 2 +x + S^2yjs~2x 2 -x) = 0 
Mot so bai tap tirong ter: 

1. 3 V x — 1 + 6 V x +1 = 9x 2 + 60x + 29 

2 . lyJl + X-yjl-X = 

3. \}x + 2 + ^x 2 -4x-3 +1 = 2%/^ + l 

4. yjl-x + yjl + x - <Jl6x 2 ~~~ 


Bai 3: Giai Phirong Trinh: 



(de thi thu Dai Hoc THPT Phan Boi Chau - Phu Yen nam 2013) 


Di'eu kien xac dinh: 



► Y tu&ng: 

Ta Ian lirpt binh phirong hai ve de dirpe phirong trinh bac 4 : 
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=> (x 2 -169x + 34) 2 = 2500(4x + l)(3x-2) 


Vay cong viec cua chung ta la giai phuong trinh bac 4 sau : 


(x 2 - 169x + 34) 2 - 2500(4x + l)(3x - 2) = 0 


► Thuc hien: 

• Sir dung Thu Thuat Tim Nghiem Phuang Trinh ta dupe 2 nghiem 
la : 



• Vay nhan tu cua bai toan se la : (x + 3)(x - 2) 

• Ta can tim thuong cua bieu thuc : 



f(x) 


(x + 3)(x-2) 


Tuy nhien, su dung Thu Thuat Rut Gon Bieu Thuc lai khong dupe 
on vi he so cua da thuc qua to. 

Neu khong gan gia tri cho x = 1000 dupe thi ta sir dung lim de 
chac chan nhat 

Cach tim lim bang may tinh CASIO chi don gian la gan cho x la 
mot so cue to. Vi du nhu x = 10 10 . 

Ta thay f(x) se la mot tarn thuc bac 2 nen ta co the dat: 


f(x) = ax 2 +bx + c 
Ta tim he so a,b,c bang each lay : 

• Tim a : 



• Tim b : 


t f(x)-ax 2 

b = lim -= -339 

X-»+oo X 


X 


• Tim c : 

c = f (x) - ax 2 - bx = -1026 


Ket luan : 
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(x 2 - 169x + 34j 2 - 2500(4x + l)(3x - 2) 2 

(x + 3)(x-2) 


-339x-1026 


► Phan tick hitong giai: 

Lim y rang : 

x 2 - 339x -1026 = (x + 3)(x -342) 


Do do, ta cung se co hai each giai cho bai toan tren nhir sau : 
► Cach 1: Binh phuong hai ve: 

Ta co : 


5(V4x + l-V3x-2) = x + 3 


> x -169x + 34 = 


=> (x 2 -169x + 34 ) 2 = 2500(4x + l)(3x - 2) 
<^>(x-2)(x-342)(x + 3 ) 2 =0 

► Cach 2 : Phan tich thanh nhan tit: 

Ta co : 


sj 4x + 1-V3x-2 


x + 3 


<=> v 4x +1 - v 3x-2 =- 


s /4x + l- > /3x-2)( > /4x + l + > /3x-2) 



= 0 


Ldi giai chi tiet danh cho ban doc. 

Mot so bai tap tirong hr: 

1. x-3 + yj2x-l-yJx + 2 — 0 

2 . 3\Jx 2 -x-2 + 25>/-^ + l - 56 - 0 

3. x-6 + 6^2x - 3 + 2yj3x -1=0 

4. 5 + 7a/x+"6 -\3yf2x-2 = 0 


THU THU AT 4 : THU THUAT Si/ DUNG CASIO DE 
PHAN TICH DA THl/C THANH NHAN TlS MOT AN 
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Bai 1: Giai Bat Phuong Trinh: 

“l°g 2 (2 + x) + logj (4- Vl 8 -x )<0 
2 2 

(de thi thu Dai Hoc kho'i A tan 1 THPT Chuyen DH Vinh - Nghe An nam 2013) 
Di'eu kien xac dinh: x e [-2; 18]. 

► Y tuong: 

Ta co: 


~l°g 2 (2 + x) + logi (4 -<0 


log 2 V2 + x <log 2 ^4-^/l8-xj 
^V2 + x<4-^/18-x 
^ V20-t 4 < 4-t 


vdi t = ^/l 8 -x va t G [ 0 ;^ 20 ) 
Ta can phan tich thanh nhan tu bieu there : 

(4-t ) 2 -20 + t 4 

► Thuc hien: 


• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe cac 
nghiem nhu sau : 

JA =-0.466823165 

[B = 2 

• Chac chan bieu thuc se co nhan tu (t - 2) 

• Su dung Thu Thuat Rut Gon Bieu Thuc ta dupe : 

(4-t) 2 -20 + t 4 3 2 

4--= t 3 +2t 2 +5t + 2 

_t I1 2 _ 

Ket luan : 

(4-t) 2 -20 + t 4 
= (t 3 +2t 2 +5t + 2)(t-2) 

► Phan tich huong giai: 

Vdi di'eu kien 0 < t < 20 nen t 3 + 2t 2 + 5t + 2 > OVt g [^0; n/ 20 ]. Vay ta co lbi 


giai nhu sau : 

► Lai giai: Binh phuong hai ve: 

Dat t = >/l 8 -x vdi t g|] 0;>/20j. Khi do : 







Tim tai lieu Toan ? Chuyen nhd - www.toanmath.com 


hog 2 (2 + x) + logi (4-3/18 -x)<0 
2 2 

log 2 V2 + x < log 2 ^4 - Vl8-x j 
<=> yfl + x < 4 - ^/l 8 - X 
o \l20-t 4 < 4-t 


|(4-t) 2 -20 + t 4 >0 
|t<4 

j(t 3 +2t 2 +5t + 2)(t-2)>0 
|t<4 

«2<t<4 

_ <^>-2<x<2 _ 

Mot so bai tap tuong tu : 

1. %j5x + l -x-1 

2 . 2^2x 2 + x + 6 =x-6 

3. ^/x 4 +17x + 11=x + 2 

4. 5^f6x-2 + x - 13 


Bai 2: Giai Bat Phuong Trinh: 

x 3 +(3x 2 -4x-4)V^TT<0 

(de thi thu Dai Hoc kho'i A + Blanl THPT Ba Dinh - Ha Noi nam 2013) 
Dieu kien xac dinh: x e [-l;+oo). 

► Y twcmy; 

Thong thuong, ta c 6 hai each de dua ve da thuc bac 6 : 

Cach 1 : Binh phuong hai ve. 

• Cach nay khong kha quan lam vi chung ta chua the binh phuong 
ngay dupe do bai toan nay la bat phuong trinh. 

Cach 2 : Dat an phu y = yjx + l. 

• Cach nay kha la on vi chung ta khong can de y lam den dau cua bat 
phuong trinh 

Vay ta dupe : 
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x 3 + (3x 2 -Ax-A)yfx + l< 0 
«(y 2 - i ) 3 + ( 3 (y 2 - i ) 2 - 4 (y 2 - i) - 4 ) y < ° 

Ta can phan tich thanh nhan ter bieu thuc : 

(y 2 -l) 3 +(3(y 2 -l) 2 -4(y 2 -l)-4)y 

► Thuc hien: 

• Su dung Thu Thuat Tim Nghiem Phuang Trinh ta dupe cac 
nghiem nhu sau : 

fA =-2.414213562 
B = 1.618033988 
[ C = 0.414213562 
* fA + B = -2 

• Thanh thu thay < ^ nen nhan tu cua bai toan nay la : 

(y 2 + 2 y-l) 

• Su dung Thu Thuat Rut Gon Bieu Thuc ta dupe : 

(y 2 -1 ) 3 + [ 3 (y 2 -1 ) 2 - 4(y 2 -1) - 4 ] y 
y 2 + 2 y-l 

• Su dung Thu Thuat Giai Phuong Trinh Bac 4 ta dupe : 

y 4 + y 3 -4y 2 -y + l = (y 2 -y-l)(y 2 + 2y-l) 


- = y 4 + y 3 -4y 2 - y + 1 


Ket luan : 

(y 2 -l ) 3 +(3(y 2 -l ) 2 -4(y 2 -l)-4)y = (y 2 -y-l)(y 2 +2y-l ) 2 

► Phan tick huong giai: 

Ta co ldi giai nhu sau : 

► Cdch 1: Dat an phu hoan toan: 

Dat y = VxTT vdi y > 0 . Khi do bat phuong trinh tro thanh : 

(y 2 -i) 3 +(3(y 2 -i) 2 -4(y 2 -i)-4) y <0 
^(y 2 -y-l)(y 2 + 2 y-l ) 2 <0 
y = - 1 -V 2 

K/5< ^ 1 +V5 
2 _y_ 2 


<^> 0 <y < 


1 + V5 
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► Cdch 2 : Dat an phu khong hodn toan: 

Dat y = Vx + 1 voi y > 0 . Khi do bat phuong trinh tro thanh : 

x 3 + (3x 2 - 4x - 4 j yjx + l < 0 
^x 3 +(3x 2 -4y 2 )y<0 

<=> (x - y)(x + 2 y ) 2 < 0 
"x + 2 y = 0 

<=> 

x<y 

► Cdch 3 : Phan tich thanh nhdn tu: 

Ta co : 


x 3 +(3x 2 -4x-4)V^TT<0 





(x-V^T)(x + 2 V^T) <0 



<^> 

x + 2 -\/x-i-T = 0 



_x<Vx+T 

Mot so 

bai tap tirong ter: 


1 . 

(x-3 ) 3 

+ 3 + (x 2 - 

x-13)V*-3 - 0 

2 . 

X s - lx 1 

1 

<1 

* 

1 

II 

^X 2 + X + 6 ) yj X + 1 

3. 

2xyj4x - 

f3 + 4 V? 

+ 2 + 16x-3 = 0 

4. 

2 x 3 +14 + ( 2 x 2 -13) V -^ 2 +1 - 0 


THU THUAT 5 : THU THUAT SU DUNG CASIO DE 
PHAN TICH DA THUt THANH NHAN T0 HAI AN 


Bai 1: Giai He Phuong Trinh: 

f x 3 - 3x 2 - 9x + 22 = y 3 + 3y 2 - 9y 
1 2 2 1 
I x +y - x +y = 2 

_ (de thi Dai Hoc khoi A + Al nam 2012) 


► Y tu&ng: 
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Da phan cac bai tap he phuong trinh ma co phuong trinh la da thuc bac 3 
an x hoac y, khong chrra cac hang hr nhrr xy,x 2 y,xy 2 thi phrrong trinh 
do rat co the phan tich thanh nhan hr dirpc. 

Ta se thh phan tich thanh nhan hr phrrong trinh sau : 

x 3 -3x 2 -9x + 22-(y 3 +3y 2 -9y) = 0 

Coi nhir day la phrrong trinh bac 3 an x, ta se giai phrrong trinh khi 
y = 1000 
► Thuc hien: 


Gan y = 1000 

Vao tinh nang giai phrrong hinh bac 3 trong MODE EQN 
L'an lrrpt nhap he so cua phrrong trinh bac 3 : 

[ 1 ];[-3];[-9];[22-y 3 -3y 2 +9y] 

Coi nhrr ta giai phrrong trinh bac 3 : x 3 — 3x 2 - 9x -1002990978 = 0 
May tinh tra ve cac nghiem : 

fx 1 =1002 

x 2 =-499.5-886.88451 
[x 3 =-499.5 + 886.88451 

Vi 1002 = y + 2 nen ta drrpc (x - y - 2) la nhan hr cua bai toan 
Thrrc hien phep chia da thuc 2 an bang dung lim : 

x 3 - 3x 2 - 9x + 22 - (y 3 + 3y 2 - 9y) 
x-y -2 

Nhan thay f(x) se la mot tam thuc bac 2 nen f (x) se co dang 
ax 2 +bx + c vdi: 


f(x) = - 


a = lim 

X—>+oo 


* 00 . 


b = lim 


f ( x )~ x 


= 999 = 


c=f(x)-x 2 -(y-l)x = 1000989 = y 2 +y-ll 


Vay ta dupe : 
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x 3 -3x 2 -9x + 22-(y 3 +3y 2 -9y) 
x-y-2 

= x 2 +(y-l)x + y 2 +y-ll 
= x 2 +xy + y 2 -x + y- ll 

Ket luan : 

x 3 - 3x 2 - 9x + 22 - (y 3 + 3y 2 - 9y) 

= (x-y-2)(x 2 +xy + y 2 -x + y-ll) 

? Lam the nao de biet dugc phuong trinh 2 an khong phan tich dugc? 

Cach lam tren la each nhanh nhat de biet dirge khi nao phirong trinh 2 an 
khong phan tich dirge. Vi du nhir doi vdi phirong trinh : 

x 2 +y 2 -x + y-^ = 0 

Tirong tu, ta thir cho y = 1000 va nhan dirge gia tri cua x la : 

Jxj =0.5 + 1000.49951 
|x 2 =0.5-1000.49951 

Nghiem nay le nen chac chan phirong trinh nay khong the co nhan tir dang 
(ax + by + c ) vdi a,b,ce.Q 

Vay di'eu kien de phirong trinh khong the phan tich nhan tir dang 
(ax + by + c ) vdi a,b,c^ Q la: 

i) Phirong trinh co he so khong qua ldn. 

ii) Cho y = 1000, giai phuong trinh ta thay phuong trinh khong co 

nghiem huu ty. 

Ban dgc co the thir nghiem vdi phuong trinh : 

a) x 2 + xy + y 2 - x + y -11 = 0 

b) x 3 - 3x 2 - 9x + 21 = y 3 + 3y 2 - 9y 

► Phan tich huong giai: 

Thirc ra chi can biet nhan tir (x-y-2), ta da co the co nhi'eu each giai cho 
bai toan nay roi. 

Nhung viec giai quyet not nhan tu con lai co ve hoi kho khan : 

x 2 +xy + y 2 -x + y- ll = 0 

Thu Thuat Su Dung CASIO De Giai He Phuong Trinh se giup ban. 

► Cach 1: Phan tich thanh nhan tu: 

Ta co : 
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x 3 - 3x 2 - 9x + 22 = y 3 + 3y 2 - 9y 
<»(x-y-2)(x 2 +xy + y 2 -x + y-ll) = 0 

~x-y-2 = 0 

<=> , , 

x+xy + y-x + y-ll = 0 


<^>x-y-2 = 0 

Do 2^x 2 +xy+ y 2 -x + y-ll) = 3^x 2 +y 2 -x + y-^-j + ^x-y-+ ^>0 

► Cach 2 : Dat an phu + Ham dac tnmg: 

Ta dat t = y + 2 (muc dich de x = t ). Vay ta luon c6 : 
x 3 - 3x 2 - 9x + 22 = y 3 + 3y 2 - 9y 
<^>x 3 -3x 2 -9x + 22 = (t-2) 3 +3(t-2) 2 -9(t-2) 

<=> x 3 - 3x 2 - 9x + 22 = t 3 - 3t 2 - 9t + 22 

Vi x 2 + y 2 - x + y = ^ <=> ^x - ^ j + ^y + ^j =1 nen ta dirge 


-l<x-—,y + —<1=> 
2 y 2 


xe(-l;3) 

te(-l;3) 


Xet ham dac trirng : f (k) = k 3 - 3k 2 - 9k + 22 voi k e (-1,3). Khi do ta co : 


f'(k) = 3(k + l)(k-3) <0Vk e(-l;3) 

Tir do ta de dang tim dirge x = t. Loi giai chi tiet danh cho ban doc. 


Mot so bai tap tirong hr: 

i. j 

[ x 3 - 3x - 2 = 8y 3 - 12y 2 

[x 2 +2y 2 =1 

2. j 

[8x 3 - 28x 2 - 12x + 32 = y 3 - y 2 - 22y 
[x 2 -y 2 =xy-l 

3. j 

[( x_ 4) 2 +(y-i) 2 = 2 

[x 4 - 16y 4 + 32y 3 - 24y 2 - 2x + 12y = 3 

4. j 

[x 3 -3xy 2 + 2y 3 -3xy + 3y 2 -7x-lly = 6 
[x 2 - xy + y 2 - 2x - 3y = 2 


| Bai 2; Giai He Phirong Trinh: 
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x 2 - y-1 = 2v2x-l 
[y J - 8x 3 + 3y 2 + 4y - 2x + 2 = 0 
(fig l/iz thu Dai Hoc tan 2 THPT Le Van Huu - Thanh Hoa nam 2011) 


► Y tu'&ng: 

Ta se thu 1 phan tich thanh nhan tu 1 phuong trinh sau : 

8x 3 +2x-(y 3 +3y 2 +4y + 2) = 0 

Coi nhu 1 day la phirong trinh bac 3 an x, ta se giai phuong trinh khi 
y = 1000 

► Thuc hien: 


Gan y = 1000 

Vao tinh nang giai phirong trinh bac 3 trong MODE EQN 
Lan lirpt nhap he so cua phirong trinh bac 3 : 

[s]; [°]; [ 2 ]; [-y 3 - 3 y 2 - 4 y - 2] 

May tinh tra ve cac nghiem : 

fxj =500.5 

x 2 =-250.25-433.4461 
[x 3 =-250.25 + 433.4461 

\ y+1 / \\/v \ r 

Vi 500.5 = — ^ nen ta dirpc [2x—y — l) la nhan tir cua bai toan 

Thirc hien phep chia da thirc 2 an bang dung lim : 

f , 8x 3 +2x-(y 3 +3y 2 + 4y+ 2) 

2x - y -1 

Nhan thay f{x ) se la mot tam thirc bac 2 nen f (x) se co dang 
ax 2 +bx + c vdi: 

a = lim ihl = 4 

X^+co x 2 

f(xi-4x 2 

b= lim -= 2002 = 2y + 2 

X->+00 X 

c = f(x)-x 2 -(2y + 2)x = 1002002 = y 2 +2y + 2 
Vay ta dirpc : 
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8x 3 + 2x - (y 3 + 3y 2 + 4y + 2 j 


2x - y -1 

= 4x 2 + (2y + 2)x + y 2 + 2y + 2 
= 4x 2 + y 2 + 2xy + 2x + 2y + 2 


Ket luan : 


8x 3 + 2x - (y 3 + 3y 2 + 4y + 2) 

= (2x-y-l)(4x 2 + 2xy + y 2 + 2x + 2y + 2^ 


► Phan tick huong giai: 

Ta giai quyet not 4x 2 + 2xy + y 2 + 2x + 2y + 2 = 0 bang each : 


4x 2 + 2xy + y 2 + 2x + 2y + 2 = ^(4x + y +1) 2 + ^(y +1) 2 +1 > 0 


Sau do su dung Thu Thuat Giai Phuong Trinh Vo Ty de giai quyet 
phuong trinh vo ty con lai. 

Ta cung co the xet ham dac trung vdi bai toan nay. 

► Cach 1: Phan tich thanh nhan tit: 

Ta co : 


8x 3 + 2x = y 3 + 3y 2 + 4y + 2 

(2x - y - l)(4x 2 + 2xy + y 2 + 2x + 2y + 2^ = 0 

2x-y-l = 0 

<=> , , 

4x + 2xy + y“ + 2x + 2y + 2 = 0 

2x - y -1 = 0 



► Cach 2 : Bat an phu + Ham dac trimg: 

Ta dat x - (muc dich de y = t). Vay ta luon co : 


y 3 - 8x 3 + 3y 2 + 4y - 2x + 2 = 0 



<=> y 3 + 3y 2 + 4y = t 3 + 3t 2 + 4t 
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Xet ham dac trimg : f(k) = k 3 + 3k 2 + 4k vdi kel. Khi do ta co : 


f '(k) = 3k 2 + 6k + 4 > OVk e R 

Tir do ta de dang tim dirge x = t . Loi giai chi tiet danh cho ban doc. 



Bai 3: Giai He Phirong Trinh: 

|7x 3 +y 3 +3xy(x-y)-12x 2 +6x = l 
[ 3/4x + y + l + ^/3x + 2y =4 

_ (de thi thu Dai Hoc lan 1 THPT Cu Huy Can - Ha Tinh nam 2013) 

► Y tu&ng: 

Ta se thu 1 phan tich thanh nhan tir phirong trinh sau : 

7x 3 +y 3 +3xy(x-y)-12x 2 +6x-l = 0 

<^>7x 3 +(3y-12)x 2 +(^6-3y 2 jx + y 3 -1 = 0 

► Thuc hien: _ 

• Gan y = 1000 

• Vao tinh nang giai phirong trinh bac 3 trong MODE EQN 

• Lan lirot nhap he so cua phirong trinh bac 3 : 

[7]; [3y -12] ;[6 - 3y 2 ]; [y 3 -1] 

• May tinh tra ve cac nghiem : 

fx 1= -999 

x 2 =286.071-247.3121 
[x 3 =286.071 + 247.3121 

• Vi -999 = —y +1 nen ta dirge (x + y - 1) la nhan tir cua bai toan 
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• There hien phep chia da there 2 an bang dung lim : 

f(x) = 

7x 3 +(3y-12)x 2 +(6-3y 2 )x + y 3 -1 2 T 

=-—-----—-2-= ax + bx + c 


x + y-1 

Vdi: 



a = lim = 7 


b=lim f ^ _7x = 4005= 4y 5 

x >+ G ° x 


c = f(x)-7x 2 +(4y+ 5)x = 1001001 = y 2 + y + l 

• Vay ta dupe 



7x 3 + (3y - 12)x 2 + (6 - 3y 2 )x + y 3 -1 


x + y-1 


= 7x 2 - (4y + 5)x + y 2 + y +1 


= 7x 2 + y 2 - 4xy - 5x + y +1 


Ket luan : 


7x 3 + (3y - 12)x 2 + (6 -3y 2 )x + y 3 -1 
= (x + y-l)(7x 2 +y 2 -4xy-5x + y + l) 

► Phan tick huonggiai: 

Ta giai quyet not 7x 2 + y 2 - 4xy -5x + y + l = 0 bang each : 

7x 2 +y 2 -4xy-5x + y + l = (^2x-y-£) +3^x-£) >0 

Ta cung co the xet ham dac trimg voi bai toan nay. Lnu y la de bai cho 
3 xy (x - y ) nen ta nghi tdi viec lay (x - y ) 3 . Khi do thi x — y = 2x -1. 

► Cach 1: Phan tich thanh nhan tit: 

Ta co : 

7x 3 + y 3 + 3xy(x - y) - 12x 2 + 6x = 1 

<=>(x + y-l)^7x 2 + y 2 -4xy-5x + y + l) = 0 

x + y-l = 0 
<=> , , 

7x + y - 4xy -5x + y + l = 0 

Neu x + y — 1 = 0 thi phuong trinh 4x + y +1 + 3x + 2y = 4 tro thanh : 
yj3x + 2 + Vx+"2 — 4 
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Do / (x) = ^3x + 2 + Vx+"2-4 dong bien vi / '(x) = - , + — , 

•^(3x + 2) 2 2ylx + 2 

Suy ra x = 2 la nghiem duy nhat cua phuong trinh 3x + 2 + Vx + 2 = 4 

► Cflc/i 2 : Nhom hop ly: 

lx 3 + y 3 + 3xy (x - y) - 12x 2 + 6x = 1 

<^>(2x-l) 3 =(x-y) 3 
<^>x + y = 1 


Ldi giai chi tiet danh cho ban doc. 


Mot so bai tap tuong tu : 

i. | 

|2x 3 +y 3 -6x 2 +14x + y = 10-3xy(x + y) 

^3x + y + y + 2x = 2yjx - 2 

2. j 

[x 3 +y 3 +xy(x + y + 2)-2y 2 -3x + y = 2 
[ 4/x-y + l-93/2x-y + 7+17-0 

3. j 

[(x-y)(4x 2 -y 2 ) +12 = 12x 2 + 19x + 13y 

i ’/x+y +VT r i = 1 

4. j 

[ x 4 - y 4 - 4x 3 + 5x 2 + y 2 = 2x 
[^x + 2y - 2yj2x + y -1 + 3 = 0 


Bai 4: Cho ham so y = x 3 + (2m - l)x 2 + (m 2 - 2m - l)x - m 2 +1 (1) 

a) Khao sat sn bien thien va ve do thi ham so (1) khi m = 0. 

b) Tim m de do thi (1) cat true hoanh tai 3 diem A,B,C phanbiet (A la 
diem co dinh) sao cho 2(kj +k 2 ) = x 1 x 2 , trong do k lr k 2 la he so goc cua tiep 
tuyen vdi (1) tai B,C; x lr x 2 la hoanh do cua diem cue tri cua (1). 

(de thi thu Dai Hoc tan 2 THPT Quynh Luu 4 - Nghe An nam 2013) 


► Y tu&ng: 

De bai cho rang A co dinh nen hoanh do A la hang so. 

Vay phuong trinh x 3 + (2m - l)x 2 + (m 2 - 2m - l)x - m 2 +1 = 0 ton tai mot 
nghiem la hang so. 

Nghiem vu cua chung ta la phan tich thanh nhan tu phuong trinh : 

x 3 + (2m - l)x 2 + (m 2 - 2m - l)x - m 2 +1 = 0 
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► Thuc hien: 


Gan m = 1000 

Vao tinh nang giai phuong trinh bac 3 trong MODE EQN 
Lan lupt nhap he so cua phuong trinh bac 3 : 

[l];[2m-l];[m 2 -2m-l];[-m 2 +l] 

May tinh tra ve cac nghiem : 

[xi=l 
\ x 2 =-999 
[x 3 =-1001 


Vi 


J—999 = -m +1 
[-1001 = - m -1 


fh- 1 ) 

nen nhan th cua bai toan la Ux + m-lj 
[(x + m + l) 


Vi he so cua x 3 la 1 nen ta co : 

x 3 +(2m-l)x 2 +(m 2 -2m-l)x-m 2 +1 
= (x-l)(x + m-l)(x + m + l) 


Ket luan : 


x 3 + (2m - l)x 2 + (m 2 - 2m - l)x - m 2 +1 
= (x - l)(x + m - l)(x + m +1) 

► Phan tick huong giai: 

Khi biet 3 nghiem cua phuong trinh bac 3, ta tim dupe toa do cua 3 diem. 
Can cu theo gia thiet, ta se co ldi giai cua bai toan. 

Su dung Thu Thuat Rut Gon Bieu Thuc la mot lpi the. 

► Lot giai: Phan tich thanh nhan tu: 

Ta co : 


x 3 +(2m-l)x 2 +(m 2 -2m-l)x-m 2 +1 = 0 
(x - l)(x + m - l)(x + m +1) = 0 

Vay y cat Ox tai 3 diem phanbiet khi va chi khi l-m,-l-m,l la 3 so 
phan biet hay m ^ 0 va m ^ 2. 

Suy ra A(1,0);B(1 -m,0);C(-l -m,0). Theo gia thiet thi: 

[ k, = 3(1 -m) 2 + 2(2m -1)(1 -m) + m 2 - 2m -1 = -2m 
[k 2 = 3(-l - m) 2 + 2(2m -1)(-1 - m) + m 2 - 2m -1 = 2m + 4 


Vay 2(k t + k 2 ) = XjX 2 <^> 8 


m 2 - 2m -1 


<^> m = 1 + >/26 (thoa man) 


3 
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Bai 5: Giai he phuong trinh : 

Jx 4 +4x 2 +y 2 -4y = 2 
[ x 2 y + 2x 2 + 6y = 23 

_ (rfe thi thu Dai Hoc tan 2 THPT Dong Anh - Ha Noi nam 2013) 


► Y tu&ng: 

Thu phan tich thanh nhan tu 1 timg phuong trinh cua he phuong trinh, ta 
thay khong phan tich dupe. Day la mot dang toan khac voi cac bai tap tren, 
khi ma ta phai lay PT(l) + kPT(2) de phan tich thanh nhan tu. 

► Thuc hien: 


• Su dung Thu Thuat Giai He Phuong Trinh ta tim dupe k = 2 

• Ta can phan tich thanh nhan tu bieu thuc : 

x 4 + 4x 2 + y 2 -4y - 2 + 2^x 2 y + 2x 2 + 6y - 23j = 0 

• Dat x 2 = t va gan y = 1000, ta lam nhu cac vi du tren. 

Ket luan : 

x 4 + 4x 2 + y 2 - 4y - 2 + 2(x 2 y + 2x 2 + 6y - 23) 

= (x 2 + y + 12)(x 2 + y - 4) 

► Phan tich huong giai: 

Ta co the trinh bay true tiep lbi giai bang viec lay PT (l) + 2PT (2) roi phan 
tich thanh nhan tu. 

► Lot giai: Phan tich thanh nhan tu: 

Ta co : 
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x 4 +4x 2 +y 2 -4y-2 + 2(x 2 y + 2x 2 +6y-23) = 0 

«(x 2 + y + 12)(x 2 + y-4) = 0 
Ldi giai chi tiet danh cho ban doc. 



THU THUAT 6 : THU THUAT SU DUNG CASIO DE 
GIAI PHUpNG TRINH VO TY 


Bai 1: Giai He Phuong Trinh: 

I x 3 - y 3 + 6y 2 - 12x -16 = 0 
[xy/4-x 2 -3^4y-y 2 -3y + 10-x 2 =0 

_ (de thi thu Dai Hoc - Ba Ria Vung Tau nam 2014) 


► Y tu’&ng: 

Tuy la mot he phuong trinh trong Thu Thuat Giai Phuong Trinh Vo Ty, 
nhung no lai mang y nghia Ion ve viec quan trong cua phuong phap giai 
phuong trinh vo ty. Chac han ban doc thac mac ve viec mot phuong trinh 
vo ty lai duoc phan tich "ao dieu" nhu mot so vi du tren. Thu Thuat Giai 
Phuong Trinh Vo Ty se giup ban hieu dupe phan nao each giai phuong 
trinh vo ty bang may tinh CASIO. 

Doi vdi bai toan tren, su dung Thu Thuat Phan Tich Da Thuc Thanh 
Nhan Tu Hai An ta dupe : 
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x 3 -y 3 + 6y 2 -12x-16 = 0 
x 3 -12x = (y-2) 3 -12(y-2) 


<=>x = y-2 
oy = x + 2 

(vi -2<x<2 va 0<y<4) 

Van de cua chung ta la a phuong trinh sau khi the y = x + 2 : 

(x-3)>/4-x 2 = x 2 +3x-4 


? Lam the nao de phan tich phuong trinh nay? 

Gia su phuong trinh co nhan tu 4-x 2 + ax + bj voi a,beQ. 

Nhan tu nay chua nghiem cua bai toan. Ta chac chan tim dupe a, b neu 
nhu ta biet dupe : 

WA . . A A , . m + sfn 

• Mot nghiem vo ty dang- 

P 

• Hoac hai nghiem huu ty 

Cac vi du sau se lam ro van de cua bai toan. 


► Thuc hien: 
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► Phan tick hudnggiai: 

Nhan lien hop khong hoan toan the la khong nhan lien hop true tiep ma se 
gin lai can thuc : 

► Lai gidi: Nhan lien hap khong hoan toan: 

Taco -2<x<2 va 0< y <4 nen ta dupe : 

x 3 - y 3 + 6y 2 - 12x -16 = 0 
<=> x 3 - 12x = (y - 2) 3 - 12(y - 2) 

Xet f(t) = t 3 -12 1 vbi —2<t<2 ta dupe / \t ) = 3 1 2 -12 <0 \ft e[-2;2]. 
Vay fit ) nghich bien va lien tuc tren [-2; 2]. Do do ta dupe x = y — 2. 

Suy ra : 

(x-3)V4-x 2 = x 2 +3x-4 
<^> (x-3)|V4-x 2 +xj = 2x 2 -4 

o(x-3)(V4-x 2 +x) = -(x/4-x 2 +x)(x/4-x 2 -x) 
o(V4-x 2 +x)(x/4-x 2 -3^ = 0 



Bai 2: Giai Phuong Trinh: 

x 2 -2x + 3 = (2x-4)a/2x-1 


► Y twwxy; 
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Tat ca cac pherong trinh dang mot can there yax + b deu co mot ldi giai cere 
nhanh, cere chinh xac va khong kem phan thu vi. Do la phan tich thanh 
nhan ter. 

Cach nhanh nhat de phan tich thanh nhan ter do la dat an phu t = j2x-\ 
nher each lam derdi day : 

► Thuc hien: 



Co rat rat nhieu each giai cho dang toan nay. Ban doc co the suy nghT them 
cac each lam cho phong phu. Sau do co the doi chieu vdi cac bai tap dudi 
day. 

► Ldi giai: Phan tich thanh nhan tu: 

Ta co : 

x 2 -2x + 3 = (2x-4)V2x-1 


.1(^ + i) 2 (V^I-3) 2 =o 


Ldi giai chi tiet danh cho ban doc. 


Mot so bai tap tuong ter: 

1. x 2 -7x + 16 + (3x-13)V* - 2 = 0 
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2. 3x +5x + 2 -(x + 3x + 2^ y/x + 2 

3. lx 2 -2x-l - (3x- 4) \[x^-2 

4. 9x 2 +11 lx + 60 = 30(x + 2) y/3x +1 


Bai 3: Giai Phirong Trinh: 


2 -3x +1-2= 0 


► Y tu’dwg; 

Tirong tu 1 Bai 2, ta dat an phu de phan tich thanh nhan tu\ Tuy nhien, de 
mo rong pham vi cua phuong phap, ta c6 the lam theo hudng cua Bai 1. 

► Thuc hien: 
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Co rat nhieu each giai, ban doc theo doi 6 dirbi day : 

► Cach 1: Binh phucmg hai ve: 

Ta co : 

x 2 - 3x +1 - 2Vx^T = 0 
<^> x 2 - 3x +1 = 2-v/x-l 
^(x 2 -3x + l) 2 =4 (x-1) 

<^> x 4 - 6x 3 +1 lx 2 - lOx + 5 = 0 
^(x 2 -x + l)(x 2 -5x + 5) = 0 

► Cach 2 : Dat an phu hoan toan: 

Ta dat t = Vx-1 vbi t > 0 ta dirge x = t 2 +1. Vay phirong trinh tro thanh : 
(t 2 +1) 2 - 3(t 2 +1) +1 - 2t = 0 
<^> t 4 — t 2 — 2t — 1 = 0 
^(t 2 + t + l)(t 2 -t-l) = 0 

► Cach 3 : Phan tich thanh nhan tit: 

Ta co : 

x 2 -3x + \-2sjx- \ = 0<^>^x + V-x-l)^-x-2-V-x-l) = 0 

► Cach 4; Nhan lien hop hoan toan: 

Neu x — 2 + y/x—1 = 0 thi khong thoa man phirong trinh. 

Neir x — 2 + yJx — l ^ 0 thi: 
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x 2 - 3x +1 - 2V*-1 = 0 

<^> x 2 - 5x + 5 + 2^x-2--\Jx-lj = 0 

o(x 2 -5x+5)\1 + - 2 . 1 = 0 

V \ x-2 + 4x-i) 

o(x 2 -5x + 5^x + y/x-l^ = 0 

► Cach 5 : Dat an phu khong hoan toan: 

Ta dat t = yjx-l vdi t > 0 ta dirge x = t 2 +1. Vay phirong trinh tro thanh : 
x 2 -t 2 -2x-2t = 0 
^(x + t)(x-2-t) = 0 

► Cach 6: Nhdn lien hap khong hoan toan: 

Ta co : 

jc 2 -3jc + 1-2V^T = 0 
« x 2 -5x + 5 + 2^x-2-^Jx-\ ] j = 0 
<^> ^X-2-ylx-lj^X-2 + y/x-lj + 2^X-2-ylx-lj = 0 
^ + >Jx — 1 — 2 + -J~X —Tj = 0 

► Cach 7: Dat an phu dua ve he phucmg trinh: 

Ta dat y = y/x — 1 + 2. Khi do ta dirge he phirong trinh : 

|(T- 2) 2 =x-1 f y 2 4y x + 5 = 0 

|x 2 — 3x + l-2(y-2) = 0 \x 2 -3x-2y+ 5 = 0 

Vay ta dirge : 

(j 2 -4y-x + 5)-(x 2 -3x-2y + 5) = 0<=> (y-x)(x + y-2) = 0 


Mot so bai tap tirong tir: 

1. 2x 2 + x-ll = (x-l)yfx-l 

2. 2x 2 -x-9 = (jc-ll)Vjc+T 

3. 2x 2 — 5x — 6 + 5(x + 2)^2x + 1=0 

4. 6x 2 -15x-22 + (5x + 22)>/^2=0 
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Bai 4: Giai Phuong Trinh: 

2x 2 +x-2-3xV2x-1=0 


► Y tu’&ng: 

Tam bo qua y tudng dat an phu, ta thu giai bai toan nay bang each tim 
nhan tu. 

► Thuc hien: 

• Sir dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe phuong 
trinh 2x 2 + x - 2 - 3xV2x^I = 0 co nghiem la x = 2 + y[2 

• Ta tim nhan tu 2x-l + ax + b j nhanh chong honbang each : 

Khi x = 2 + y/2 thi V2x-1 = 1 + V2 =x-l _ 

Ket luan : Nhan tu cua bai toan nay la ^J2x-l -x +1 j 

► Phan tick huong giai: 

Co rat nhi'eu each giai, ban doc theo doi 6 dudi day : 

► Cach 1: Phan tich thanh nhan tu: 

Ta co : 

2x 2 + x - 2 - 3xV2x-l = 0 
<=>(>/2x-l -2x-lj^V2x-l -x + l) = 0 

► Cach 2 : Nhan lien hap hoan toan: 

Neu \j2x—\ + x — 1 = 0 thi khong thoa man phuong trinh. 

Neu V2x-l+x-1^0 thi: 

2x 2 +x-2- 3xy/2x-l = 0 


> -a; 2 + 4x-2-3x^\l2x-l - jc + lJ = 0 


>-(jt 2 -4jt+2)fl- 


3a: 


J2x-1 + x-l 


= 0 


o(x 2 -4x + 2)^2x-l-2x-l ) ) = 0 

► Cach 3 : Dat an phu khong hoan toan: 

Ta co : 
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2x 2 +x-2- 3xV 2x -1 = 0 
<o> -x 2 + 4x-2-3x^V2x-l -x + lj = 0 
O (yl2x-l-x + lj(yj2x-l+x-lj-3x(yl2x-l-x + lj = 0 
O (y/2x-l-x + ij(y/2x-l-2x-lj = 0 
► Cach 4; Bat an phu dua ve he phuong trinh: 

Ta dat y = V 2x-l + 1. Khi do ta dupe he phuong trinh : 

(y 2 -2y-2x + 2 = 0 
[2x 2 - 3xy + 4x - 2 = 0 

Vay ta dupe : 

(y 2 -2y-2x + 2) + (2x 2 -3xy + 4x-2) = 0<=>(x-y)(2x-y + 2) = 0 


Mot so bai tap tirong tu: 

1. 6x 2 -1 lx + (x + 6) y]3x -2=0 

2. 9x 2 -13x + 2 + (9x-6)Vx--T = 0 

3. 3x 2 - 3x + 20 + (8x -10) JxT~4 = 0 

4. 9x 2 - l5x-\S + 6yj3x + 4 = 0 


Bai 5: Giai Phirong Trinh: 

x 2 - 3x - 4 + (x -1) yjx + l - 0 

► Y tu’&ng: 

Dang toan mot can there yjax + b hay 6 cho : 

Neu phirong trinh co nghiem x = x 0 e Q thi chac chan phirong trinh se co 
nhan th [yjax + b - yjax 0 +£> j . 

Tuy nhien, de tong quat vdi nhung dang toan khac, ta luon tim dirpc nhan 
tu neu biet trudc 2 nghiem huu ty cua bai toan. 

► Thuc hien: _ 

• Sir dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe phuong 
trinh x 2 — 3x — 4 + (x-1) Vx+T = 0 co nghiem la x = — 1 va x = 3 

• Ta tim nhan tu ^Vx+T + ax + b ) chua ca hai nghiem x = -1 va 
x = 3. 
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Ket luan : Nhan tii cua bai toan nay la ( 2y/x + l - x - l) 

► Phan tick huonggiai: 

Tuong tu 1 cac vi du truoc, ta co cac huong giai chinh nhir sau : 

► Cach 1: Phan tich thanh nhan tu khong hoan toan: 

Ta co : 

x 2 - 3x- 4 + (x-1) y/x + 1 = 0 

~(2\/ x + 1 - x - x + 1 + x + 2^j = 0 

► Cach 2 : Nhan lien hop hoan toan: 

Neu 2yjx + \ + x +1 = 0 thi khong thoa man phuong trinh. 
Neu 2y/x + l + x + 1 ^ 0 thi: 

x 2 - 3x - 4 + (x -1) yjx + l = 0 


x 2 - 3x-^ + ^x-l)(2y/x + l - JC-lJ = 0 


> (jc + 1)(jc-3) 


JC-1 


2 2(2yl x +1 + x + lj 

+ — 3)^3-s/x +1 + x + 2^ = 0 

► Cach 3 : Bat an phu khong hoan toan: 

Ta co : 

x 2 - 3x - 4 + (JJC -1) y/x + l = 0 


= 0 




-3jc- —+ —(jc-1)^2>/jc + 1 -Jc-lj = 0 


2 2 


— — ^2 V X + 1 — X — l^{2y/x + 1 + X + lj + — (x — l)(2y/x + 1 

<^>-(2V^+I - x - l)(3Vjc+I + x + 2) = 0 

► Cach 4 : Bat an phu dua ve he phucmg trinh: 

Ta dat y = 2yJx + \ - 1. Khi do ta dnpc he phirong trinh : 


Jt-l) = 0 
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[(y + l) 2 =4(x+l) (y 2 + 2y-4x-3 = 0 

\x 2 -3x-4 + ^(x-l)(y + l) = 0^\x 2 + ^xy~x-^y~ = 0 
Vay ta dupe : 

2 { xl+ \ xy -\*-\y-l)-3(y 2 +2y-4x-3)=o 

o(x-y)(2x + 3y + l) = 0 
► Cach 5 : Phan tick thank nhan tuhoan toan: 

Theo bo de 6 dau bai thi chac chan phuong trinh nay se co 2 nhan tu la 
^ yjX + 1 — yj— 1 + 1 ^ Va ^ -\fx-\-l — >/3+Tj 

Vay nhan tu cua bai toan nay la V* + l(V* + l - 2 ). Ta dupe : 
x 2 -3x-4 + (x-l)yfx+l = 0 

>/J+l \J x +1 — 2 + 2 + 3\l x +1 j = 0 

Mot so bai tap tuong tu : 

1. x 2 -lx+ 3-(lx-\)ylx-\ 

2 . 2x 2 + 15* - 5 = ( 7 jc + 5) yjlx-l 

3. 3x 2 + 22* + 25 = (8* + 17) yfx + 5 

4. 12x 2 + 46* + 41 = (19* + 27) ^2* + 3 


Bai 6: Giai Phuong Trinh: 

2* 2 - 5* - 3 + 3(* -1)^3* + 1=0 


► Y tuong: 

Ta van di tim nghiem trude khi giai moi bai toan. 

► Thuc hien: 


• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe phuong 
trinh 2* 2 - 5x-3 + 3(*-1) y/3x + l - 0 co nghiem duy nhat la * = ^ 

• Ta co the su dung bo de 6 Bai 5 de tim nhan tu. 

• Tuy nhien, de tong quat vdi nhung dang toan khac, ta co the tim 
nhan tu (y/3x + l + ax+ b^ bang phuong phap Doi Dau Trude Can 

• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe phuong 
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trinh 2x 2 —5x — 3 — 3(x-1) yj3x +1 = 0 co cac nghiem la : 

x = |0; 5 + 2\fl ; 5 — 2y/l j 

• Khi x = 5 + 2\fl thi yj3x + l - ^f\6 + 6yj T = 3 + yjl - ~~ ■ Vay nhan 
tu cua phuong trinh 2x 2 —5x — 3 — 3(x -1) yf3x~- i-T = 0 la : 

^2^/3x + l -x-lj 

• Vay khong doi dau truoc can nua, ta se dnpc nhan tu cua phuong 
trinh 2x 2 - 5x - 3 + 3(x -1) yf3x + i = 0 la : 

2yj3x + l — x — l) 

Ket luan : Nhan tu cua bai toan nay la {2yj3x + \ + x + 1) 

► Phan tick huong giai: 

Doi vbi nhung bai toan co nghiem duy nhat, chung ta thudng nghT den 3 
huong chinh nhu sau : 

• Nhan lien hop 

• Dao ham 

• Bat dang thuc, danh gia 

Chung ta thu xem cac huong do giup ich dupe gi cho chung ta khong : 

► Cach 1: Nhan lien hap hoan toan: 

Ta co : 

2x 2 - 5x - 3 + 3(x -1) yj3x + l - 0 


<»2x 2 + ^-y + 3(x-l)^3x+l-0 = O 
<=>i(4jc-7) x + 3 + 


2yj3x + 1+5 


= 0 


► Cach 2 : Dao ham: (Tham Khdo) 

Xethamso: / (x) = 2x 2 - 5x - 3 + 3(x -1) yj3x +1 vdi X€ 


—, +oo . 
3 


T „ x . _ 3 9x-l , \ . 9 9x + 7 

Khido: / (x) = 4x-5 +— , va / (x) = 4 h- , 

2v3x + l ^^(3x + l) 3 
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Suy ra / "(*) > OVjc > . Vay f'{x) - 0 co toi da mot nghiem. 

De thay / '(0)/ '(l) < 0 nen ton tai x 0 e (0,l) de / '(x 0 ) = 0. 

Neu x > x 0 thi / (x) = 0 co toi da mot nghiem. Chi ra nghiem nay la x = 

Neu - - < x < x. thi - - < x < 1. Suy ra : 

3 0 3 y 

/(x)<M^|/^-0/(l)J = /J-tj = -^<O 

Vay / (x) = 0 khong co nghiem trong khoang 


,Xr 

3 


Ket luan : x = — . 

4 

► Cach 3 : Bat dang thuc, dank gia: 

„ 1 
Neu x > — thi: 

4 


2x 2 -5x-3 + 3(x-l)73x + l>2x 2 -5a:-3 + 3^-lj^ + l 
= lx 2 -5x + — - -(4x-3)(4x-7) >0 


Neu 1 < x < — thi: 
4 


2x 2 - 5x - 3 + 3(x -1) y]3x + l < 2x 2 - 5x - 3 + 3(x -1) y ■+1 

- 2x 2 + ^ x ~~^ = —-(* + 3)(4x-7) < 0 

Neu - — < x < 1 thi: 

3 

2x 2 - 5x - 3 + 3(x -1) yj3x +1 < 2x 2 -5x-3 = (2x + l)(x-3) < 0 

► Cach 4 : Phan tich thanh nhan tit khong hoan todn: 

Ta co : 

2x 2 -5x - 3 + 3(x -1) yj3x +1 = 0 

(273x + l+ x + l)(V3x + l-2x + l) = 0 

► Cach 5 : Phan tich thanh nhan tit khong hoan todn: 


i-~ I 
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Ta co : 

2x 2 -5x-3+3(x-i)yj3x+l = 0 

^i(7x + 3 + (x + 3)V3x + l)(2V3x + l-5) = 0 

► Cach 6 : Phan tick thank nhan tuhoan toan: 

Ta co : 

2x 2 - 5x - 3 + 3(x -1) ^3 x + l = 0 
^ i (2^3^ - 5) (T^c+I +1) (2^+1 + x +1) = 0 

Mot so bai tap tuong ter: 

1. x + 3x — 2 + 2^x +1) 7-7+T = 0 

2. 2x 2 -5x-4 + (5x-4) A y2xTl = 0 

3. x 3 + x + 2 + x (x +1) 7-^ + 2 = 0 

4. x 2 -2x + 3 = (x 2 -x-l^y/x-3 


Bai 7: Giai Phirong Trinh: 

x 2 + llx-7-3(2x-l)72x-l = 0 


► Y tuong: 

Ta tim nghiem cua phirong trinh de tim nhan tu. 

► Thuc hien: 


Sir dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe phuong 
trinh x 2 +llx-7-3(2x-l)72x-l = 0 co tap nghiem la 

{23±10V5,2 + V2} 

Vbi moi nghiem, ta dupe nhan tir tuong ung la }72x-l -x + lj va 


l2^i-±~* 

5 5 


Bac cua phuong trinh la bac 2 nen ta se co : 

x 2 + llx-7-3(2x-l)72x-l 


= k(y/2x-l -x + 1} ^J2x-1 - j- 
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Thu 1 mot vai gia tri ta thay k =5 


Ket luan : 


2 +llx-7-3(2x-l)V2x-l=5(V2x-l-x + l)(^V2x-l-^-|j 


► Phan tick huonggiai: 

Ta cung c6 rat nhi'eu each lam cho bai toan nay. Tuy nhien each lam ngan 
gon nhu sau : 

► Lai gidi: Phan tick thank nhan tu: 

Ta co : 

x 2 + llx-l -3(2x-\)y[2x-\ = 0 


<^(V2x-l-x + l)(5V2x-l-x-2) = 0 
Mot so bai tap tuang hr: 

1. 2x 2 -10x + 10-3(x-2)>/xM =0 

2. 2x 2 - 8x + 4 - 3(x -1) sjlx -1=0 

3. 2x 2 -19x + 18-x^/2x-2 = 0 

4. x 2 - 12x + 5 - (x -1) yj5x -2=0 


Bai 8: Giai Phirong Trinh: 

6x + lOx +10 — ^13x +l) x + 2 —0 

► Y tuong: 

Ta tim nghiem cua phirong trinh de tim nhan tu. 

► Thuc hien: _ 

• Sir dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe phuong 
trinh 6x 2 + 10x + 10-(l3x + l) \[x + 2 =0 co tap nghiem la 

fo. 5 + 2 V 22 j 

5 + 2 V22 

• Vdi nghiem x - ---, ta dupe nhan tu tuang ung la 

(ly/x+2 - 3x + l ) 

Ket luan : Nhan tu cua bai toan nay la ^2\/x + 2 - 3x + lj 

► Phan tich huonggiai: 
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Ta cung c6 the tim nhan hr i^sJx + 2 - 2) vi no chua nghiem x = 2. 

► Cach 1: Phan tick thank nhan tit khong hoan toan: 

Ta co : 

6x 2 +10x + 10-(l3x + l)y/x + 2 = 0 
<^> (3 Vx + 2 - 2x - 2) (2V^+2 - 3x +1) = 0 

► Cach 2 : Phan tick thank nhan tit hoan toan: 

Ta co : 

6x 2 +10x + 10-(l3x + l)yf^+2 =0 

<^> ^ yfx+2 - 2^(6* - 4) \[x + 2 - x - 9j = 0 

<^> - ( 4^+2- 2) (2 V^+2 + 1) ( 24x + 2- 3x +1) = 0 
Mot so bai tap tuong hr: 

1. x 2 -8x + 14 + yjx-2 =0 

2. 6x 2 + 3x-12 = (5x + ll)Vx"+~2 

3. 15x 2 + 55* + 28 = (37* -l)^5x + 2 

4. 3x 2 -18*+ 28 = (8x-2fyy/x-3 


Bai 9: Giai Phuong Trinh: 

10x 2 + 13x + 7 - (l9x + 5) V*TT = 0 

► Y tuong: 

Ta tim nghiem cua phuong trinh de tim nhan hr. 

► Thytc hien: 

• Sh dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe phuong 
trinh 10x 2 +13*+ 7 -(19*+ 5) y/x + l - 0 co tap nghiem la 

[ 5 + 3V17 -3 + 2V2l | 

I 8 ' 25 } 

• Nhan hr tuong ung la ^ 2 V*TI— 5x - l) va (3>/jc+T-2jc-l) 

Ket luan : Nhan hr cua bai toan nay la 

(2a/x+I-5*-i) va ^3Vx+I-2x-lj 

► Phan tick hitemg giai: 

Lbi giai se vo cung ngan gon : 
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► Lai gidi: Phan tick thank nhan tu: 

Ta co : 

10x 2 +13x + 7-(l9x + 5)Vx+I = 0 
<^> ( l4x + l- 5x-1) (3 yfx + 1- 2x -1) = 0 
Mot so bai tap tuong ter: 

1. 2x 2 - 19x + 40 = 2(x + 3) 

2. lx 2 - I9x +16 = 2(x - 3) yfx + 3 

3. x 2 -12x-5 = (x-1)V5^T3 

4. x 2 - 15 jc -26 = 2(x + 4) J^+4 


Bai 10: Giai Phirong Trinh: 

9x 2 - 12x-2-(3x 2 + 2x-9) VxM = 0 

► Y tuong: 

Day la mot vi du dien hinh cho viec khong tot cua phirong phap Binh 
Phirong Hai Ve. Moi bai toan dang nay deu co the phan tich thanh nhan tu 
nen ban doc khong can lo lang neir gap bai toan tirong hr. 

► Thuc hien: _ 

• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe phuong 
trinh 9x 2 -12x-2-(3x 2 + 2x-9) y/x-l = 0 co tap nghiem la 

[ 23-3V21 23 + 3V2l | 

I 6 ' 6 } 

• Nhan tu tuong ung la ^9Vx-l -3x- 2j 

Ket luan : Nhan tu cua bai toan nay la ^9>/x-l - 3x - 2) 

► Phan tick huang gidi: 

Chung ta thu giai bai toan nay dudi dang nhieu hudng di khac nhau. Thu 
xem each nao phu hop vdi chung ta nhat. 

► Cac/z 1: Binh phuong hai ve: 

Ta co : 
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9x 2 - \2x-2-(3x 2 + 2x-9^j*Jx-l = 0 
<^> 9jc 2 - 12x - 2 = (3x 2 + - 9) 

^ (9x 2 -l2x-2^ =(3x 2 +2x-9 ) (a;-l) 
<^> 9x 5 - 78* 4 + 154x 3 - 94x 2 + 69* - 85 = 0 
<^> (* 3 - * 2 -1) (9jc 2 - 69* + 85) = 0 


9x 2 -69* + 85 = 0 

<=> 

* 3 - * 2 -1 = 0 

Xet ham so / (*) = x 3 -x 2 -1 voi * > 1. Ta dirge : 

/ '(*) = 3* 2 - 2x = *(3*-2) > 0V* > 1 

Vay ta chung minh dirge phirong trinh / (*) = 0 co toi da mot nghiem. 

^ 1? T . A , 1X 2 + ^/116 + 12^93 + ^116-12^93 x _ , 

Chi ra nghiem nay la x = - va thay no 

6 

khong thoa man phirong trinh ban dau. 

. 23±3V2l 

Ket luan : x - -. 


► Cac/i 2 : Nhfin lien hop khong hoan todn: 
Ta co : 


9jc 2 - 12jc - 2 - (3jc 2 + 2jc - 9) V^T = 0 
o x 3 + + + 2*-9)^9Va+l -3a:-2) = 0 


<”> -3jc- 2)^9 V-^-l +3x + 2) 

+ i(3* 2 + 2x- 9) (9 - 3jc - 2) = 0 

O (9yjx-l -3x- 2j^Xyfx-l + 1) = 0 
o 9y/x-l - 3 *- 2 = 0 


► Cflc/i 3 : Nhdn lien hop hoan todn: 
Ta co : 
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9x 2 -l2x-2-(3x 2 + 2x-9)Vx-I = 0 

_ 23 * +^+ 1( 3x 2 + 2 x - 9 ^ 9 V -^-1 - 3 x - 2 j = 0 

1 , x 1 f3x 2 + 2x-9)(9x 2 -69x + 85) 

<^>-x(9x 2 -69x + 85)—A--^ = 0 

9 v ’9 9V^I + 3x + 2 

o - (9x 2 - 69x + 85) f x- 3x +2x ~ 9 1 = o 

9 V ^ 9vx-l + 3x + 2 J 

(9x 2 -69x + 85)^xVx^I + lj 

•o- | -= 0 

9yjx-l + 3x + 2 

o9x 2 -69x + 85 = 0 
► Cac/z 4: P/zazz fz'c/z thank nhan tu: 

Ta co : 

9x 2 - 12x-2-(3x 2 + 2x-9^ y/x-1 = 0 
o (9 Vx-I - 3x - 2 j ^x-Jx-l +1 j = 0 
<^> 9 >/x--T - 3x - 2 = 0 


? Tai sao lai sinh ra nghiem x = 


_2 + ^/ll6 + 12V93+Vll6-12V93 o 
6 

Ban chat cua phuong phap binh phuong hai ve la viec giai ca 2 phuong 
trinh: 

• 9x 2 - 12x- 2 - (3x 2 + 2x -9) Vx^T = 0 

• 9x 2 -12x-2 + (3x 2 + 2x-9)a/x-T = 0 


Va nghiem x = 


2 + ^/ll6 + 12V93+Vll6-12V93 , 


la cua phuong trinh duoi 


Mot so bai tap tuong tu : 

1. x 2 -4x + 5 = (x 2 -4x + 2)V*-2 

2. x 2 + x + 3 = (x 2 - 4x -1) yj2x -1 

3. x 3 -5x 2 +5x-3 = (2x + l)V* - l 

4. 2x 3 -1 lx 2 + 23x - 31 = 13(x - 2) >/J^3 
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Bai 11: Giai Phuang Trinh: 

x 3 -7x 2 + 16x-6-(x 2 — jc —8) yjx-l = 0 


► Y tuang: 

Tuong tu tat ca cac bai toan khac, chung ta thu tim nghiem cua bai toan de 
dinh huong giai. 

► Thuc hien: 


Su dung Thu Thuat Tim Nghiem Phuong Trinh ta dupe phuang 
trinh x 3 - lx 2 + 16x - 6 - (x 2 - x - 8) y/x-l - 0 co nghiem duy nhat 
la x = 5. 

Thu nhan lien hop, ta thay : 

x 3 - lx 2 + 16x-6-(x 2 -x-^jyfx-l = 0 


(x-5) x 2 -4x-2- 


s[^l + 2 


= 0 


X 2 _ 

Tuy nhien, x 2 - 4x - 2 - ,- -= 0 lai co nghiem x = 5. 

y/X-1 + 2 

Dat /(x) - x 3 -7x 2 +16x-6-(x 2 -x-8) 


X 

1 

2 

3 

4 

5 

6 

7 

10 

>10 

fix) 

4 

12 

8.8284 

3.0717 

0 

4.8065 

22.7173 

208 

>0 


Vay day la mot bai toan nghiem boi kep x = 5. 


Ket luan : Bai toan boi kep jc = 5 va chac chan chua nhan tu ^y/x-l - 2 j 
► Phan tick huong giai: 

Ta nhan thay /(x) = x 3 -1 x 2 +\6x-6 -(x 2 - x - 8) yjx -1 > 0 nen ta co 
the dung bat dang thuc. 

Ngoai ra, ta van co the tim nhan tu cua bai toan dudi dang tong quat (cho 
ca nhung bai toan nhieu can, can bac cao) tuong tu each lam sau : 

• Gia su nhan tu cua bai toan la ^ Vx^T + ax + b ) 

• Khi do / (x) = yjx -1 + ax + b = 0 co nghiem boi kep x = 5 

• Khi do a, b phai thoa man he phuong trinh sau : 
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f1 __i 

r/' (5) =o J + «=° a =-4 

1^ 5) = ° [2 + 5a +b = 0 b = - 3 - 

{ 4 

Ket luan : Nhan tu cua bai toan la ( yjx-l - — x- — ]. 

I 4 4 J 

Ta con mot huong di khac, do la bat dang thuc, danh gia. 


• Ta thay rang : 


X 

1 

2 

3 

4 

5 

6 

7 

10 

>10 

fix) 

4 

12 

8.8284 

3.0717 

0 

4.8065 

22.7173 

208 

>0 


• Vay chung to la rat co the /(x) > 0 vdi moi x > 1 


► Cach 1: Nhan lien hap ho an toan: 

Ta co : 

x 3 - lx 2 + 16x-6-( x 2 -x- 8) yjx-l - 0 

3 3 15 9 75 / 2 I —T 1 

<^>-x- x + — x- x— jc—8) Vjc — 1 — jc 

4 2 4 V \ 4 


— =0 


(x-5)" 


4 4(W^T + * + 3) 


= 0 


o x = 5 

yCdch 2 : Nhan lien hop khong hoan toan: 

Ta co : 

x 3 - lx 2 + 16x-6-(x 2 -X-Sj\Jx~l = 0 

3 3 15 2 75 / 2 I—— 1 

<=>-x- x +— jc —{jc — jc —8) Vx-1 — jc 

4 2 4 1 \ 4 

O -l2x(ylx-l-^X-^}(y/x-l + -^X + ^ 




(x 2 -x-8^%/x-l --^-x-^J = 0 

> ^Vx-I-^-x--^-j(4x 2 +8x-8 + 12xVx-Ij = C 

I —7 1 3 

> Vx-1—; 


4 4 


- = 0 
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► Cdch 3 : Phan tick thank nhan tu khong hoan toan: 

Ta co : 

x 3 - lx 2 + I6x - 6 - ( x 2 -x-8j yjx-l = 0 

^x 2 + 2x-2 + 3 x4x -1 j = 0 

► Cdch 4: Phan tick thank nhan tuhoan toan: 

Ta co : 

x 3 -lx 2 + I6x-6-(x 2 -x- 8) \/x -1 = 0 

<G> ^X + ^/X- X-1 +lj (y/x-l-2^ =0 

► Cflc/i 5: Bat dang thuc, danh gia: 

Taco : jc 3 -7jc 2 +16x-6 = (x-1)(x 2 -6x + 10) + 4>0 voimgi x>\ nen suy 
ra x 2 — x — 8 > 0. Do yfx —I < ——~~ theo BDT Cauchy nen ta dugc : 
x 3 - lx 2 +16x-6-(x 2 —x — S^y/x — l 
> x 3 -lx 2 +16x-6-(x 2 -jc-8). * 


= ^x(x — 5 )“ > OVx > 1 

► Cflc/i 6; Dao ham: 

Dat f(x ) = x 3 - lx 2 +16x-6-(x 2 —x — 8)y/x — l voi x> 1 
Ta co 


/'(jc) = 3x 2 -I4x + 16- 


(5x + 3)(x-2) 
2yjx-l 


= (jc- 2) 3x-8- 


5x + 3 
2y/x-l 


(jc-2)^(6jc-16)Vjc- 1 - 5jc-3j [x-2)^ylx-l-2^1y/x-l + 6x-2^ 


2 V^T 

x = 2 \x = 2 

y/x-l=2 [x = 5 

Ve bang bien thien ta dugc fix) > /(5) = 0 
Vay f{x) = 0 khi va chi khi x = 5. 


Vay f'(x) = 0o 


24^1 

(vi l4~x — l +6x—2> 0\/x > 1) 


Mot so bai tap tuong tu : 

1. 2x 2 - 5.x + 5 = (3x -1) 4x4^2 
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2. 3x 3 - x - 6x + 4 = (lx 2 - 3x +1) yj3x - 2 

3. x 3 - 2x 2 + 2x + 1 = (x 2 - x -1) ^3x + 1 

4. x 3 -x -8x + 12 = 4(x-2) 2 y/x-1 


Bai 12: Giai Phuong Trinh: 

4 ± ^ = (^ + l)(V^-2) 

x 2 - 2x + 3 V / 

_ (tig flu THPT Quoc Gia nam 2015) 

► Y ttfdng; 

La mot bai thi trong de thi THPT Quoc Gia, nhieu ban bi mat diem vi 
khong giai quyet tron ven duqc bai toan nay. 

Co rat nhieu each de co duqc lbi giai, chung ta thu kham pha Ian luqt. 

► Thuc hien: 


De dang ta thay 


x 2 +2x-8 = (x + 4)(x-2) 

/ ,- x / - x • Vay ta duoc : 

(Vx + 2-2j(Vx + 2 + 2j = x-2 


x 2 + 2x — 8 
x 2 -2x + 3 


(x + l)(Vx + 2-2) 


(x + 4)|Vx+~2 - 2 j x + 2 + 2 j — (x + l) ^x 2 — 2x + 3^|Vx-i- _ 2 — 2 j 
Thu ta can giai quyet la giai phuong trinh sau : 

(x + 4)^V* + 2 + 2^ = (x + l)(x 2 - 2x + 3) 

<^>(x + 1)(x 2 -2x + 3)-2(x + 4)-(x + 4)>/^+2 = 0 

<^> x 3 - x 2 - x - 5 - (x + 4) s/x + 2 - 0 

• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta duqc : 

> Phuong trinh x 3 - x 2 - x - 5 - (x + 4) yJx + 2 =0 co nghiem 
A = 3.30277563 

> Phuong trinh x 3 - x 2 - x - 5 + (x + 4) ^Jx + 2 =0 co nghiem 
B = -0.30277563 

> Thanh thu ta thay A + B = 3 e Q. 

> Nghiem cua phuong trinh ban dau la : 
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A + B + 

'(A-B) 2 _3 + Vl3 

• Khi x - ^ + thi Vx + 2 = ^ 

2 2 

(7 + Vl3 1 +Vl3 

-=-= x-l. 

2 2 


Ket luan : Nhan tu cua bai toan nay la (yjx + 2 - x +1 ) 

► Phan tick huong giai: 

Se co rat rat nhieu each giai cho bai toan nay va loi giai se nhanh chong 
dirge tim ra neu ta sir dung CASIO mot each thanh thao. Ban doc co the suy 
nghT them. 

► Cflc/i 1: Binh phuong hai ve: 

Ta co : 

x 3 -x 2 - x - 5 - (x + 4) yJx + 2 = 0 
=*(x 3 -x 2 -x-5) 2 =(x+4f (x+2) 

< w > ^x~ — 3x — l^x 4 + x 3 + 3x~ + x + 7^ = 0 
o x 2 — 3x—l = 0 

(do x 4 + x 3 +3x 2 +x + 7 = ^x 2 + ^“2^ + + +~>0) 

► Cflc/i 2 : Nhan lien hop khong hoan toan: 

Ta co : 

x 3 -x 2 -x-5-(x + 4)Vx + 2 =0 
<^x 3 -x 2 -x-5-(x + 4)(x-l) = (x + 4)(V^+2-x + l) 

<^>(x + l)(x 2 -3x-l) = (x + 4)fV* + 2 -x + l) 

(x + l)(y[x + 2 — X + l)^Vx+~2 + X — lj + (x + 4-^^yjx + 2 — X +1 j = 0 
x + 2 — x + lj^x 2 +x + 3 + (x + \^jy/x + 2^j = 0 

► Cflc/i 3 : Phan tich thanh nhan tu: 

Ta co : 

x 3 - x 2 - x - 5 - (x + 4) yJx + 2 = 0 
o(Vx + 2-x + lj(x 2 +x + 3 + (x + l)Vx + 2j = 0 
(Vi x + x + 3 + (x + l)V* + 2 — ^-\Jx-\- 2 + lj^\/x + 2 + 2j^-\/x + 2 — 1 + 3 > 0) 











Tim tai lieu Toan ? Chuyen nhd - www.toanmath.com 


► Cdch 4: Ham dac trrng kieu 1: 

Ta dat a = yJx+2 va b = x +1 voi a > 0 va b > — 1. Ta co : 


x + 2 + 2 + 4) — (x + l)^x 2 — 2x + 3) 


(a + 2) (a 2 + 2) = (fc ■+ 2) (i b 2 + 2 ) 


► Cdc/r 5: Ham dac fnmg /dew 2: 
Ta co : 


x 3 -x 2 -x - 5 = (x + 4)Vx + 2 
ox 3 -x 2 + x + 3 = (x + 4)(V^+2 + 2) 
«(x 2 -2x + 3)(x + 1) = (x + 4)(V^T2 + 2) 


Xet ham so f(t) = (t 2 + 2j(t + 2) vdi tel thi f'(t) = 3t 2 + 4t + 2>OVt e M. . 
Ham so cung lien tuc tren M. Vay : 



3 + Vl3 
2 


► Cdc/r 6; Dao ham: 

P^Cdch 7; Bat an phu hoan toan: 

► Cdch 8: Dat an phu khong hoan toan: 

► Cdch 9: Nhan lien hop hoan toan: 

► Cdch 10: Dat an phu dua ve he phucmg trinh: 

► Cdch 11: Danh gia, bat dang thuc: 

► Cdch 12 : Ham dac trmg kieu 3: 


? Tai sao lai co cac ldi giai tren ? 

There sir thi cac ldi giai nay tirong ter nhau nen viec tim ra mau chot cua bai 
toan se dira den cac ldi giai nhir tren. Ke ca la Cach 4, Cach 5, Cach 12. 
Quan trong la ban doc tir duy nhir the nao cho hieu qua. Hay thu dong 
nao. Neu ban doc qua to mo thi hay kien nhan xem cac bai tap vi du tiep 
theo. 

Do la each giai quyet hau het cac bai toan dang : 


ax 3 + bx 2 + cx + d = (mx + n) ^px + q 


De bien doi phuong trinh ve dang : 



Gqi y : ex + f = Vux +v la nhan tu cua bai toan. 
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Mot so bai tap twang tu : 

1. x 3 -x 2 +3x-9 = (x + 8)a/x+~2 

2. x 3 -6x 2 +13x-2 + (x + 2)yjx + l =0 

3. 4x 3 + 12x 2 - 13x - 21 = (32x + 36) V^+T 

4. 2x 3 - 9x 2 + 37x -18 = (32x-14) Jlx-l 


Sau day la mot so van de mo rong ve viec ting dung cua phuong phap giai 
phuong tr'inh vo ty bang CASIO : 

• Giai bat phuong trinh vo ty 

• Tim bieu there can nhan lien hop 

• Bat dang thuc 

• Ham dac trung (each giai tong quat cho bai toan THPT Quoc Gia 2015) 

• Dat an phu khong hoan toan 

• Dat an phu dua ve he phuong trinh 


Bai 13: Giai Bat Phuong Trinh: 

2x - 3 > (x 2 - 4x +1) yJx-2 

► Y tu&ng: 

Co le bay gib nhin lai bai toan nay, ban doc da hinh dung dupe rat nhieu 
each lam. Lbi giai ngan gon nhat va de bien doi nhat la phuong phap phan 
tich thanh nhan ter. 

► Thuc hien: 

Su dung may tinh CASIO ta dupe nhan tu cua bai toan nay la 

(A 3 2- x+3 ) 

► Phan tich huong giai: 

Ta coi bat phuong trinh nhu phuong trinh. 

► Lai giai: Phan tich thanh nhan tu: 

Ta co : 

2x-3 > (x 2 -4x +1) y/x-2 

^yJx-2 -X + 3^[xyjx-2 +X~lj > 0 

<0 yjx-2 > x-3 
Lbi giai chi tiet danh cho ban doc. 
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Mot so bai tap tuong tu : 

1. (x -3) yjlx-l < lx 2 - 2x -1 

2. 5x 2 + 6x +1 < (2x 2 + 3x +l) yj x + 2 

3. 6x 2 -6 > (2x 2 + 5x -12) V^+5 

2(x + l) 2 I - 

4. v - ; >l-V2x + 3 

x 


Bai 14: Giai Bat Phuong Trinh: 

2x 3 - 3x 2 + 2 < (3x 2 -5x + 4) *Jx —1 

► Y tu'dwg; 

Ta cung c6 the su dung CASIO de tim bieu thuc can nhan lien hop cho bai 
toan nay. 

► Thuc hien: 

Su dung may tinh CASIO ta dupe nhan tu cua bai toan nay la 

► Phan tich huang giai: 

Ta se nhom theo nhan tu ( yjx-l - — x + — | vua tim duoc. 

I 3 3) 


► Lai giai: Nhan lien hap: 
Ta co : 


2x 3 - 3x 2 + 2 < (3x 2 - 5x + 4) JI-L 

4 2 13 10 / 2 c a\( I -7 2 ll 

o — x“ - — x + — < ^3x‘ -5x + 4Jlv^-l- —^ + -J 


>(4x-5)(x-2) 


3x 2 -5x + 4 


V 

^(4x-5)(x-2)<0 
Ldi giai chi tiet danh cho ban doc. 


9 ) •Jx-i+—x~- 
3 3 


<0 


Mot so bai tap tuong tu : 
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1. 2x 3 + x 2 -26x + 20 + {6x 2 -I6x-4^^fjc-l>0 

2. 9(* 2 -3)V^<3jc 3 -jc 2 -18 

3. (5x 2 + 25 x + 16)Vx+T = x 3 +15x 2 + 34x + 14 

4. x 3 -x 2 -x-5 = ^(x-5)y/x + 2 


Bai 15: Giai Bat Phuong Trinh: 

x 2 -3x-1 + (x 2 - 3x- 5^ \/x-\- 1 > 0 

► Y tuong: 

Tuong tu bai 14, ta cung co the tim dupe bieu thuc can nhan lien hop vdi 

yfx + i 

► Thuc hien: 

Su dung may tinh CASIO ta dupe nhan tu cua bai toan nay la 

(Vx+T-x+2) 


► Phan tich huong giai: 

De nhan lien hop, ta can xet mot so dieu kien : 

► Lai giai: Nhan lien hap: 

Ta co : Neu yfx + l + x- 2 = 0<=>x = -—thi thoa man 

2 

Neu yjx + l + x- 2>0<^>x>-—thi: 

2 

x 2 -3x-7 + (x 2 -3x-5jVx + l >0 

<^>x 3 -4x 2 -2x + 3 + (x 2 -3x-5^Vx + l- x + 2)>0 

, , (x 2 -3x-5)(x 2 -5x + 3) 

(x + l)(x 2 -5x + 3)----'>0 

v ' v ’ VxTT + x-2 

<^> (x 2 - 5x + 3)fx +1 — , X ——1 > 0 

v \ Vx + l + x-2j 

(x 2 -5x + 3^(x + l)Vx + l + 2x + 3j 
VxTT+x-2 
<^x 2 -5x + 3>0 

Neu yjx + l + x- 2<0<=>x< -—thi tuong tu. 


>0 


2 
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Loi giai chi tiet danh cho ban doc. 

Mot so bai tap tuong hr: 

1. X 5 ~2x 4 -X + l - - X + l^jyJx-l 

2. x 3 + 3x 2 + 7x + 4 + (3x 2 + 3x + 2^ yjx + 2 > 0 

3. x 3 +7x 2 +16x + 4 + (3x 2 -4x-l)V5x + 2<0 

4. x 3 — x 2 + 5x — 1 + ^3x 2 — 5x + 2^-\/x~+T < 0 


Bai 16: Giai Phirong Trinh: 

x 3 -4x 2 +11x-10 = (x 2 +2x-9) > /2x-3 

► Y tuong: 

Ta se su dung CASIO de kiem tra xem bai toan nay co su dung bat dang 
thuc dupe khong. 

► Thuc hien: 

Thu nhat, su dung may tinh cam tay ta thay phuong trinh nay co nghiem 
duy nhat la x = 3 + V2 = 4.41421356 

Thu hai, ta thu khi x = 1.5,2,4,4.4,4.5,5,10,1000,... thi ta thay : 

x 3 -4x 2 +llx-10-(x 2 +2x-9)^/2x-3>0Vx>^ 

Vay ta se chung minh x 3 -4x 2 + llx-10-(x 2 +2x-9^2x-3 >0 

► Phan tich huong giai: 

Ta thay nghiem la x = 3 + yfl la diem roi, vay thi khi do : 

y]2x -3=1 + V2 = x - 2 

De y rang khi x > — (theo DKXD) thi x 3 - 4x +1 lx -10 > 0, tir do ta co loi 

giai nhu sau : 

► Lai giai: Bat dang thuc: 

DKXD: x> -.Khi do: x 3 -4x 2 +llx-10 = - + i(2x-3)(4x 2 -10x + 29)>0 
2 8 8 V A ’ 

Vay suy ra x 2 + 2x - 9 > 0 => x > VlO -1 > 2 . Do do : 

2yj2x - 3 (x - 2) < 2x - 3 + (x - 2) 2 =(x-l) 2 =>^2x^3 - ^—\/x>2 


Tu do : 
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, % - - (x 2 + 2x-9)(x-l) 2 

x 3 -4x 2 + llx-10 = (x 2 + 2x-9) J2x-3 < ----— 

1 2(x-2) 

(x 2 -6x + 7) 


2(x-2) 

L6i giai chi tiet danh cho ban doc, 


<0=>x-6x + 7= 0 


Mot so bai tap tuong ter: 

1. x -3x+4-2Vx^I<0 

2. x 4 + 3x 3 - 10x 2 + 48x - 32 = 4(x 3 -12) 

3. —+ ^^-18x+9 = 3x 2 Vx :: 2 

36 4 

4. x 6 + 13x 2 + 6x + 16 = 2x(x 4 -x 3 + 10)V* + 2 


Bai 17: Giai Phirong Trinh: 

_ x 3 -x 2 -x-5 = (x + 4)n/^+2 _ 

► Y tu&ng: 

Ta da co rat nhi'eu each de lam bai toan nay. Tuy nhien, de co mot loi giai 
ngan gon nhir each 4, each 5, each 12 thi ta phai tim dupe bieu thuc cua 
ham dac trimg. Su dung may tinh CASIO cung se giup ich dupe cho chung 
ta tim ham dac trung. 

► Thuc hien: 

Su dung CASIO, ta tim dupe nhan tu la Vx + 2 = x -1. Vay ta can tim ham 
dac trung sao cho f(Vx + 2J = f(x-l). 

Vi he so cua Vx + 2 la x + 4 = (Vx + 2 j + 2 la bat di bat dich roi nen ta bien 
doi nhu sau : 

x 3 -x 2 -x-5 = (x + 4)Vx + 2 
»x 3 -x 2 -x-5 + k(x + 4) = (x + 4)(.y^T2 + k) 

<^> x 3 -x 2 + (k-l)x + 4k-5 = f(Vx + 2) +2^Vx + 2 + k) 


► Phan tich huong giai: 
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Ham dac trimg cua bai toan nay se co dang : f (t) = (t 2 + 2)(t + k) boi vi ve 
phaitaco f (Vx + 2 j roi 

Vay de f(Vx + 2j = f (x -1) thi ve trai se phai thoa man : 
x 3 -x 2 +(k-l)x + 4k-5 = f(x-l)Vx 
^x 3 -x 2 +(k-l)x + 4k-5 = (x-l + k)((x-l) 2 + 2jvx 

«>x 3 -x 2 +(k-l)x + 4k-5 = x 3 +(k-3)x 2 -(2k-5)x + 3k-3Vx 
<^>k = 2 

► Lai giai: Ham dac trimg: 

DKXD : x> —2. Ta co : 

x 3 -x 2 -x - 5 = (x + 4)Vx + 2 
»x 3 -x 2 + x + 3 = (x + 4)(V^T2 + 2) 

<^>^x 2 -2x + 3j(x + l) = (x + 4)^Vx + 2 + 2j 
Xet ham so f (t) = (t 2 + 2)(t+ 2) vdi tel thi f'(t) = 3t 2 + 4t + 2 > OVt e M 
Ham so cung lien tuc tren M. Vay : 

f(Vx + 2) = f(x-l)<=>>/x + 2= x-l<=>< 2 <=> x =- 

1 y ’ |x + 2 = (x-l) 2 2 

Mot so bai tap tuong hr: 

1. 2jc 3 - 4x 2 - 5x - 25 = (16* + 50) 44 +3 

2. 2.x 3 - 23x + 45 = (16* -18) 4^2 

3. 8x 3 -1 lx + 6 = 3xyj3x - 2 

4. 2x 3 -2x 2 +11x + 31 = (2x + 19)V^+3 


Bai 18: Giai Phirong Trinh: 

x 3 -6x 2 +12x-12 + (x + 4)Vx-2 =0 

► Y tuong: 

Ta se lam tirong hr bai 17. 

► Thuc hien: 

Sh dung CASIO, ta tim dupe nhan hr cua bai toan la (Vx-2 + x - 3 j. 
Ta co : 
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x 3 - 6x 2 + 12x -12 = -(x + 4)Vx-2 
^x 3 -6x 2 +(l2-k)x-12-4k = -(x + 4)(Vx-2+k) 

► P/raw tick huonggiai: 

Vi x + 4 = (Vx-2) 2 + 6 nen nhan tu cua chung ta co dang : 
f (t) = —(t 2 +6)(t + k) vdi k thoaman 
f(Vx-2j = f(3-x)Vx 

<s> x 3 -6x 2 +(l2-k)x-12-4k = -|(3-x) 2 +6j(3-x + k)Vx 

<»x 3 -6x 2 +(l2-k)x-12-4k = x 3 -(k + 9)x 2 +(6k + 33)x-15k-45Vx 
k = -3 

► Lai giai: Ham dac trimg: 

DKXD : x > 2. Ta co : 

x 3 -6x 2 +12x-12 = -(x + 4)Vx-2 
<^>x 3 -6x 2 + 15x = -(x + 4)(Vx-2 - 3j 

<»(3-x-3)|(3-x) 2 +6j = {yJx-2 -3j^Vx-2 j +6^ 

<^>3-x = Vx-2 

Ldi giai chi tiet danh cho ban doc. 


Bai 19: Giai Phuong Trinh: 

x 3 -2x 2 +5x-5 = (2x + 5) A| /2x-1 

► Y tuong: 

Ta se lam tuong hr bai 17. 

► Thuc hien: 

Su dung CASIO, ta tim duoc nhan tu cua bai toan la ^ 2x-l - x +1 j. 

Ta co : 

x 3 -2x 2 +5x-5 = (2x + 5)^/2x-1 
^x 3 -2x 2 +5x-5 + (2x + 5)k = (2x + 5)(^/2x-l + k) 

► Phan tick huonggiai: 

Ta can tim f (t) = (t 2 + 6)(t + k) vdi k thoa man dang thuc sau vdi moi x 
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x 3 -2x 2 + 5x-5 + (2x + 5)k = (2x + 5)^2x-l + kj 
= f( > /2^I) = f(x-l) 

= |(x-l) 2 +6j(x-l + k) 

Ta dirge k = 1 

► Lot gtat: Ham dac trung: 

DKXD : jc > - . Ta co : 

2 

x 3 -2x 2 +5x-5 = (2x + 5)^/2x-1 
<=> x 3 - 2x 2 + 7x = (2x + 5)(^/2x -1 +1) 

<=> (x -1 + l)((x -1) 2 + 6) = (^/2x -1 + l)^(^/2x -1 ) 2 + 6 j 
<=> x -1 = ^/2x -1 

Lbi giai chi tiet danh cho ban doc. 


Bai 20: Giai Phirong Trinh: 

8x 3 - 40x 2 + 72x - 58 = (x + 8) Vx + 3 

► Y tu&ng: 

Ta se lam tirong tu bai 17. 

► Thuc hien: 

Sir dung CASIO, ta tim duoc nhan tu cua bai toan la : 

^Vx + 3 - ■^■j^Vx + 3 + 2j = x-2-^-Vx + 3 

Hay gon hon la (Vx + 3 - 2x + 4j. 

► Phan tick huong giai: 

Can tim ham f(t) = (t 2 + 5)(t + k) sao cho f(Vx + 3) = f(2x-4)Vx . Hay : 

8x 3 -40x 2 + 72x-58 + k(x + 8) = (x + 8)^Vx + 3 + kj = f^Vx + 3j = f(2x-4) 
Vi bieu thuc dung vdi moi x nen minh cho x = 0 ta duoc : 

8k-58 = f(-4) = ^(-4) 2 + 5j(-4 + k)=>k = 2 

Thu lai thay thoa man. 

► Lot giai: Ham dac trimg: 

DKXD : x > -3. Ta co : 
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8x 3 - 40x 2 + 72x - 58 = (x + 8) Jx + 3 

«- |(2x - 4) 2 + 5)(2x - 4 + 2) = (jV^+3) 2 + 5 Vx + 3 + 2 ) 


> 2x - 4 = Vx + 3 
L6i giai chi tiet danh cho ban doc. 


Bai 21: Giai Phuong Trinh: 


2x 3 +3x 2 -5x + 2 + (5x 2 

-7x + 2)^/2x + l=0 


► Y tuang: 

Ta se su dung phuong phap dat an phu khong hoan toan de giai quyet bai 
toan. 

► Thuc hien: 


• Su dung may tinh cam tay CASIO ta dupe 2 nhan tu cua bai toan 
nay la : 

> (yjlx + l +X~2^j 

> ^\j2x + l+2x-3^ 

• Su dung may tinh cam tay CASIO de chia bieu thuc ta dupe : 

2x 3 +3x 2 -5x + 2 + (5x 2 -7x + 2)J2x + 1 ,_ 

- T1= - \ .- ' — = 7277T + x + 1 

^2x + l + 2x-3j^2x + l +x-2j 

• Tu do ta dat V 2x + l = a thi: 

2x 3 + 3x 2 - 5x + 2 + (5x 2 - 7x + 2 ) ^2x + l 
= (a + x + l)(a + x - 2) (a + 2x - 3) 

= 2x 3 +(5a-5)x 2 + (4a 2 -9a-ljx + a 3 -4a 2 + a + 6 

Ket luan : 

2x 3 +3x 2 -5x + 2 + ^5x 2 -7x + 2j^2x +1 = (a + x + l)(a + x - 2)(a + 2x -3) 


► Phan tick huong giai: 

Ta chi can trinh bay ngupc lai vdi nhung gi chung ta lam 

► Lai giai: Dat an phu khong hoan toan: 

DKXD : x > - — . Dat a = \j2x+l vdi a > 0 thi: 

2 ‘ 

2x 3 + 3x 2 -5x + 2 + (5x 2 -7x + 2)^/2x + l = 0 
«2x 3 +(5a-5)x 2 +(4a 2 -9a-l)x + a 3 -4a 2 + a + 6 = 0 
(a + x + l)(a + x - 2)(a + 2x - 3) = 0 
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Bai 22: Giai Phuong Trinh: 

x 3 -3x 2 +2x-4 + (x 2 + 2x-6)Vx-2=0 

► Y tu&ng: 

Ta se thir dat an phu de dir a ve he phirong trinh 

► Thuc hien: _ 

• Sir dung may tinh cam tay CASIO ta dupe 2 nhan tir cua bai toan 
nay la : 

(V^2 + x-3) 

• Vay ta dat a = yfx — 2 va b = 3 — x suy ra a 2 +b = 1 va : 

x 3 -3x 2 +2x-4 + ^x 2 +2x-6^Vx-2 

= (3-b) 3 -3(3-b) 2 +2(3-b)-4 + |(3-b) 2 +2(3-b)-6ja 
= (b 2 -8b + 9)a-b 3 +6b 2 -llb + 2 

• He phuong trinh cua chung ta se la : 

fa 2 +b-l = 0 

|(b 2 -8b + 9)a-b 3 +6b 2 -llb + 2 = 0 

• Vi ta luon c 6 a = b nen chi can lam mat he so tu do, trie 
2 PT (1) + PT (2) la ta co ldi giai roi. 

Ket luan : Lay 2PT(1) + PT(2) roi phan tich thanh nhan tir. 

► Phan tick huong giai: 

Tuy loi giai nay hoi dai nhimg cung kha hay. Chung ta cimg thri phuong 
phap dat an phu giai he phuong trinh 

► Ldi giai: Dat an phu dua ve he phuong trinh: 

DKXD : x > 2. Khi do dat a = yjx — 2 va b = 3 - x vdi a > 0 va b < 1 suy ra 
x 3 -3x 2 + 2x-4 + (x 2 + 2x-6)Vx-2 

= (3-b) 3 -3(3-b) 2 + 2(3-b)-4 + |(3-b) 2 + 2(3-b)-6ja 
= (b 2 -8b + 9)a-b 3 + 6b 2 -llb + 2 


Vay ta co he phuong trinh 


Ja 2 +b-l = 0 

|(b 2 -8b + 9)a-b 3 +6b 2 - llb + 2 = 0 


Lay 2PT(1) + PT(2) ta dupe : 
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(b 2 - 8b + 9 j a - b 3 + 6b 2 - 9b + 2a 2 = 0 
<^> (a -b)(b 2 - 6b + 9 + 2a) = 0 
a = b 


<^> 



(vi b 2 -6b + 9 + 2a = (b-3) 2 + 2a>0) 
Lbi giai chi tiet danh cho ban doc. 


Bai 23: Giai Phuong Trinh: 

x 2 - 2x +1 - 2x\Jx 2 +2=0 


► Y tudng: 

Tuy day la mot dang toan kho hon dang ban dau mot teo nhung y tudng 
van la tim nhan tu. 

► Thuc hien: 


• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta thay phuong 
trinh x 2 - 2x +1 - 2 x\]x 2 +2 = 0 co nghiem A = 0.215250436 

• Sh dung Thu Thuat Tim Nghiem Phuong Trinh ta thay phuong 
trinh x 2 -2x +1 + 2xyjx 2 +2 =0 co nghiem B = -1.54858377 

4 A + B + ,/(A-B) 2 -2 + J7 

• Vi A + B = --gQ nen A =-^- J —= V 

3 2 3 


Nghiem cua bai toan nay la x = 


-2 + V7 


. Khi do : 


y/x 2 +2 = 


29-4^7 -1 + 2V7 


2x + l 


Ket luan : Nhan th cua bai toan nay la |Vx 2 +2- 2x -1 j 


► Phan tick huong giai: 

Ta chu yeu dung cac each sau cho dang toan nay : 

• Nhan lien hop 

• Phan tich thanh nhan tu 

• Dao ham, ham so 

• Danh gia, bat dang thuc 

• Dat an phu dua ve he phuong trinh 
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Phuong phap binh phuong hai ve nhieu khi khong su dung dupe de giai 
bat phuong trinh hoac no co nguy co ti'em an nghiem le. 

► Cac/z 1: Nhan lien hap hoan todn: 

Ta co : x 2 - 2x +1 - 2x7x 2 + 2 = 0 <^> (x -1) 2 = 2x7x 2 + 2 =^> x > 0 
Vi vay : 

x 2 - 2x +1 - 2 x\lx 2 + 2 = 0 


<s> 3x + 4x-l + 2x vx + 2 -2x-l 


fo 


(vi 1- 


^(3x 2 +4x-l)|^l- 

^3x 2 +4x-1 = 0 
2x 


2x 


= 0 


\Jx + 2+1 


Vx 2 +2 + 2x + l Vx 2 + 2 + 2x + l 
«x = ^ (vi x>0) 


> OVx > 0) 


-2+77 


Vay x = 

► Cac/z 2 : Nhan lien hop khong hoan todn: 
Ta co : 

x 2 - 2x +1 - 2xVx 2 + 2=0 


<^> 3x 2 + 4x -1 + 2 x|7x 2 + 2 - 2x -1 j = 0 

+ 2 - 2x-lj|Vx 2 + 2 + 2x + lj-2x|7x 2 + 2 - 2x-lj = 0 
+ 2 - 2x-l)(Vx 2 + 2 + lj = 0 


«^x' 


> 7x 2 + 2 = 2x +1 (vi 7x 2 + 2 +1 > OVx e$|) 

+ 2 = (2x + l) 2 f3x 2 +4x-l = 0 -2 + 77 

[2x + l>0 3 


2x +1 > 0 

„„ -2 + V? 

Vay x = - 

► Cac/z 3 : P/zazz fz'c/z t/zazz/z zz/zazz fzb 
Ta co : 

x 2 - 2x +1 - 2x7x 2 + 2 = 0 


^ 7x"+2+l 7x"+2-2x-l =0 
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► Cach 4 ; Bao ham: 

Xet ham f (x) = x 2 - 2x +1 - 2x\lx 2 + 2 tren R. 

4 (x 2 +i) 

Khi do ta co : f '(x) = 2x -2 — ; . Vay suy ra : 

Vx 2 +2 


f'(x) = 0<» 


|x>l 

|(x-l) 2 (x 2 +2) = 4(x 2 +l) 2 

lx>l 

^|3x 4 + 2x 3 +5x 2 +4x + 2 = 0 

Vay phuong trinh f '(x) = 0 vo nghiem. Suy ra f (x) = 0 co toi da 1 nghiem. 


De thay f 


-2 + V7 


—2 + yjl 

- 0 nen x =- la nghiem duy nhat cua bai toan. 


>>Cach 5 : Bank gia, hat dang thuc: 

f2x + l>0 


Ta thay : Vx 2 +2 -2x-l<0<^>| 

Tuong tu thi: Vx 2 + 2 -2x-l>0<^>x< ^ + ^ 


-2 + yJl 

<^X> -. 

x 2 +2<(2x + 1) 3 


Lai co x 2 - 2x + 1 = 2xVx 2 +2 <^> (x -1) 2 = 2 xa/x 2 +2 =^> x > 0. Vay : 
-2 + y/l 


Neu x > - 


thi: 


Neu 0 < x < 


2 -2x + l-2xVx 2 + 2 <x 2 -2x + l-2x(2x + l) = -3x 2 - 4x + l<0 

-2+S^ lU; . 


thi: 


x 2 - 2x +1 - 2x\/x 2 + 2 > x 2 - 2x +1 -2x(2x +1) = -3x 2 -4x +1 > 0 


Neu x = — + — thi thoa man. 

3 

-2+yjl 

Vay x = —-— . 

yCdch 6: Bat an phu dua ve he phuong trinh: 

Dat Vx 2 + 2 = 2y +1 (muc dich la de x = y ). Ta dupe he phuong trinh : 
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Jx 2 +2 = (2y + l) 2 

|x 2 - 2x +1 = 2x(2y +1) 

Jx 2 -4y 2 -4y + 1 = 0 
|x 2 - 4xy - 4x +1 = 0 

De mat he so hr do, ta lay PT (1) — PT (2) roi phan tich nhan hr, chac chan 
se co nhan hr (x — y ) vi ta ep no phai nhir vay ma. Thu nhe : 

(x 2 -4y 2 -4y + l)-(x 2 -4xy-4x + l) = 0 


<^>4(y + l)(x-y) = 0 
Ldi giai chi tiet danh cho ban doc. 

? Tai sao khong dira ve he phirong trinh doi xung nhir mot so giao vien 
hay giang day? 

La ngtrdi nghien chu lau nam nen minh hieu ban chat cua viec dira ve he 
phirong trinh doi xung. Lay mot vi du, minh la Bui The Viet sinh ngay 
13/02/1997 nen minh se hr tao ra mot he phuong trinh doi xung nhu sau : 
Jx 2 +13x + 2y = 7xy 
[y 2 + 13y + 2x = 7xy 

Va sau day la bai toan suy ra hr he phuong trinh tren : 

Bai toan: Giai Phuong Trinh: 

47x 2 - 131x + 26 + (7x - 2)^49x 2 - 190x +169 = 0 
►Ldi giai: Dat an phu dua ve he phuong trinh doi xung: 

Dat ^49x 2 -190x + 169 = 2y-7x + 13 ta dupe he phuong trinh : 

149x 2 - 190x +169 = (2y - 7x +13) 2 
[47x 2 - 131x + 26 + (7x - 2)(2y -7x +13) = 0 
J28xy - 4y 2 - 8x - 52y = 0 
[14xy - 2x 2 - 26x - 4y = 0 
Jx 2 +13x + 2y = 7xy 
[y 2 + 13y + 2x = 7xy 

? Tai sao bai toan nay co the dua ve he phuong trinh doi xung? 

There chat khong han bai toan nao cung co the dua dupe ve he phuong 
trinh doi xung. Ban chat la viec dat ^49x 2 - 190x +169 = ax + by + c va bien 
doi phuong trinh dudi dang (x-y)(x + y + k) = 0 nhung nhieu bai toan 
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chua chac co the bien doi nhu vay dugc. Cach tot nhat de giai nhung bai 
toan dang nay la phan tich thanh nhan tu hoac nhan lien hop, danh gia : 

• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta thay phuong 
trinh 47x 2 -13lx + 26 + (7x-2)-^49x 2 -190x + 169 =0 co tap nghiem 

Q .5 , -II- 2 V 13 1 
'2' 2 J 

• Nhan tu cua bai toan se la : 

> |^49x 2 -190x + 169 +5x-13j chua cap nghiem jo;^-j 

> |^49x 2 -190x + 169+ 9x + 9j chua nghiem 

Lbi giai bai toan tren chi la : 

47x 2 - 131x + 26 + (7x- 2)^49x 2 - 190x +169 = 0 
<=> 2^49x 2 - 190x +169 + 5x - 13j^49x 2 - 190x +169 + 9x + 9 ) = 0 




Bai 24: Giai Phuong Trinh: 

5x 2 +4x + l-(x + l)^x 2 + 3x + l = 0 


► Y tuong: 

Ta van se co nhung each sau nhd phuong phap tim nhan tu 

• Nhan lien hop 

• Phan tich thanh nhan tu 

• Dao ham, ham so 

• Danh gia, bat dang thuc 

• Dat an phu dua ve he phuong trinh 


► Thuc hien: 

• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta thay phuong 
trinh 5x 2 +4x + l-(x + l)^x 2 + 3x + l =0 co tap nghiem jo;-^j 

• Goi nhan tu cua bai toan la |^x 2 +3x + l + ax + bj. Khi do : 


l + b = 0 

ill <^> 

] ---a + b = 0 
13 3 


a = -2 
b = -l 
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Ket luan : Nhan hr cua bai toan nay la + 3x +1 - 2x -1 

► Phan tick hudnggiai: 

Van se co kha nhi'eu each lam nhu bai toan trirbe. 

► Cflc/i 1: Nhan lien hap hoan toan: 

Ta co : 

5x 2 + 4x +1 - (x +1) yjx 2 + 3x +1 = 0 

^x(3x + l) 1+ X+ i - =0 

yx + 3x +1 + 2x +1 J 


k-Cdch 2 : Nhan lien hap khong hoan todn: 

Ta co : 

5x 2 +4x + 1-(x + 1)^/x 2 +3x + 1=0 

o3x 2 + x = (x + l )|-\/x 2 +3x + l-2x-lj 

«^x 2 +3x + l-2x-l)^x 2 +3x + l + 2x + l) 

+(x + l)|^x 2 +3x + l -2x-lj = 0 

<=>|^x 2 +3x + l -2x-lj|^x 2 +3x + l + 3x + 2j = 0 

► Cflc/i 3 : Phan tich thanh nhan tu: 

Ta co : 


5x 2 +4x + l-(x + l)^x 2 +3x + l =0 

<=>|^x 2 +3x + l -2x-lj|^x 2 +3x + l + 3x + 2j = 0 


► Cach 4 : Dao ham , ham so': 

Ta dat: f(x) = 5x 2 +4x + l-(x + l) A /x 2 +3x + l suyra: 

CM \ m a 4x 2 +llx + 5 
f l (x) = 10x + 4- . 

2<Jx 2 + 3x +1 
8x 3 +36x 2 +39x + 7 


>f"(x) = 10- 
> f, "( x ) 


4^(x 2 +3x + l) 3 
15(x-l) 


8^(x 2 +3x + l) 5 
► Cac/i 5; Danh gia, hat dang thuc: 
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Ta co : 


yjx 2 + 3x +1 > 2x +1 <=> 


yjx 2 + 3x +1 < 2x +1« 


— <x<0 
3 

-3-V5 


x>0 

-3 + V5 1 

-< x < — 

2 3 


► Cflc/i 6: Dat an phu dua ve he phucmg trinh: 

Ta co : Dat <Jx 2 + 3x +1 = 2y +1 ta duoc he phirong trinh : 

[x 2 -4y 2 +3x-4y = 0 


Cho x = y ta dnpc : 


[5x - 2xy + 3x - 2y = 0 

Bai toan nay khong co he so tn do nen ta phai lam kieu khac. 

Jx 2 -4y 2 +3x-4y = -3y 2 -y 
[5x 2 - 2xy + 3x - 2y = 3y 2 + y 
De triet tieu thi ta phai lay PT (1) + PT (2). Vay lay PT (1) + PT (2) ta dnpc : 
(x 2 - 4y 2 + 3x - 4yj + (5x 2 - 2xy + 3x - 2y) = 0 
<=> 2(x - y)(3x + 2y + 3) = 0 


Bai 25: Giai Phnong Trinh: 

7x 3 +7x 2 +5x-14-(x 2 -13 x-3)^/x 2 + 2x + 8=0 


► Y tu&ng: 

Ta dna vao nghiem cua phnong trinh de giai quyet bai toan nay. 

► Thuc hien: _ 

• Sh dung Thu Thuat Tim Nghiem Phnong Trinh ta thay phnong 
trinh 7x 3 +7x 2 +5x-14-^x 2 -13x-3j^x 2 +2x + 8 =0 co nghiem 

duy nhat x- — 

___ 8 _ 

Ket luan : Phnong trinh co nghiem duy nhat x — — 

8 

► Phan tich huong giai: 

Vdi nhhng bai toan co nghiem duy nhat, ta thh cac phnong phap sau : 














Tim tai lieu Todn ? Chuyen nhd - 


v.toanmath.com 


• Nhan lien hop 

• Dao ham 

• Bat dang there, danh gia 

► Cac/r 1: Nhan lien hap ho an todn: 

1 I - 23 

Khi x = — thi yx 2 + 2x + 8 = — nen ta se co ldi giai nhu sau : 


7x 3 +7x 2 + 5x-14-(x 2 -13x-3)^x 2 + 2x + 8 =0 

(x 2 -13x-3)L/x 2 + 2x + 8- — 


„ 3 33x 339x 43 

<=>7x 3 +-+- 


«i(8x-l) 


7x +5x + 43 


(8x + 17)(x 2 — 13x — 3) 


= 0 


8^/x 2 + 2x + 8 + 23 
Cach nay kho khan roi. De giai tiep ta phai danh gia phuong trinh : 

(7x 2 + 5x + 43^8^x 2 + 2x + 8 + 23) - (8x + 17)(x 2 - 13x -3) = 0 
Thu nhat, ta luon co : 7x 2 + 5x + 43 > OVx g R 

Thu hai, ta thay : ^x 2 + 2x + 8 > ~ + 2Vx g M (ban doc hr chung minh) 
Neu y + 2<0 thi (8x + 17)(x 2 -13x-3)<0, suy ra : 

(7x 2 + 5x + 43^8-^x 2 + 2x + 8 + 23) - (8x + 17)(x 2 - 13x -3) > 0 


Neu — + 2 > 0 thi 
7 


(7x 2 + 5x + 43)(8^/x 2 + 2x + 8 + 23) -(8x + 17)(x 2 -13x -3) 

> (7x 2 + 5x + 43)^8^ + 2j + 23j - (8x + 17)(x 2 -13x -3) 

2560x 2 3424x 

- +-+ 1728 


7 7 

_ 2560 f | 107 V | 109511 
7 l X + 16oJ + 70 

► Cflc/r 2 : Dao ham: 


>0 


Xetham so : f(x) = 7x 3 +7x 2 +5x-14-(x 2 -13x-3^x 2 +2x + 8 
3x 3 - 2 lx 2 - 26x -107 


Taco: f'(x) = 21x 2 +14x + 5-- 


yjx 2 + 2x + 8 
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Lai mot thu thach nua den vbi chung ta. 

Chung ta can giai phuong trinh sau : 

3x 3 - 21x 2 - 26x -107 -(21x 2 + 14x + 5)^/x 2 + 2x + 8 = 0 
Thu mot vai gia tri bang may tinh cam tay, ta thay : 

3x 3 - 2lx 2 - 26x -107 - (21x 2 + 14x + 5)^x 2 +2x + S < OVx e M, 
Co le ta phai lam tuong tu each 1 thoi: 

Thu nhat, ta luon co : 21x 2 + 14x + 5 > OVx e M . 

Vay ta co : 

Neu y + 2 < 0 thi 3x 3 - 21x 2 - 26x -107 < 0, suy ra : 

3x 3 - 21x 2 - 26x -107 -(21x 2 + 14x + 5)^/x 2 + 2x + 8 < OVx e R 


Neu — + 2 > 0 thi: 
7 


3x 3 -21x 2 -26x-107 -(21x 2 + 14x + 5)^/x 2 + 2x + 8 
< 3x 3 - 2lx 2 - 26x -107 -(21x 2 + 14x + 5 )fy + 2 1 


= _ 65x2 -^-117 
7 


= -65 x 


383 
h 910 


1343891 

12740 


<0 


► Cac/i 3 ; Bank gia, bat dang thuc: 

Phuong trinh 7x 3 +7x 2 + 5x-14-(x 2 -13x-3^x 2 +2x + 8 =0 co nghiem 

duy nhat x = —. 
y 8 

Danh gia theo sjx 2 + 2x + 8 thi dupe nhung con (x 2 — 13x — 3j thi sao ? 

Ta chua biet dau cua (x 2 - 13x - 3). Ta se xet ca dau cua no nua : 
-13x-3>0 
fx + 2x + 8 < 7x — 78 


13 + Vl8l . , 
Neu x>- thi 


. Khi do : 
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7x 3 +7x 2 +5x-14-(x 2 -13 x-3)^/x 2 + 2x + 8 
>7x 3 +7x 2 +5x-14-(x 2 -13x-3)(7x-78) 

= 176x 2 - 988x - 248 
= 176(x 2 - 13x - 3) + 1300x + 280 > 0 


1 13 + Vm . , 

Neu — < x <- thi 


x -13x-3<0 

r~ - 23 • Khi do : 

j-^x 2 +2x + 8 > — 


Neu 


13-Vl8l 


7x 3 +7x 2 +5 x-14-(x 2 -13x-3) > /x 2 + 2x + 8 
>7x 3 +7x 2 +5x-14-y(x 2 -13x-3) 

= ["x-i")(7x 2 +5x + 43)>0 
x 2 -13x-3<0 


<x<- thi 


23 . Khi do : 


Neu x< 


- — UU I— - 

2 8 Ux 2 +2x + 8<-^ 

7x 3 +7x 2 +5x-14-(x 2 -13x-3)^/x 2 + 2x + 8 
< 7x 3 + 7x 2 + 5x -14 - y (x 2 - 13x - 3) 

= ^x-07x 2 +5x + 43)<O 

x 2 -13x-3>0 
yjx 2 +2x + 8 > 0 . Khi do : 


13-7T8T 

-thi 


x <0 


7x 3 +7x 2 +5x-14-(x 2 -13 x-3)^/x 2 + 2x + 8 
<7x 3 +7x 2 +5x-14<0 


Bai toan duoc giai quyet hoan toan. 
► Cac/i 4: Phan tick thank nhan tu: 


Phuongtrinh 7x 3 +7x 2 + 5x-14-(x 2 -13x-3^x 2 + 2x + 8 =0 co nghiem 
duy nhat x = ^ va nhan tu |^x 2 + 2 x + 8 + ax + b j 
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Phuong trinh 7x 3 +7x 2 + 5x-14 + (x 2 -13x-3)^/x 2 +2x + 8 =0 
duy nhat x = va nhan tu |-^x 2 + 2x + 8 + ax + bj (vi ta doi 
can nen nhan tu cung co can doi dau). 


co nghiem 
dau trudc 


Vay : 


23 i , n 
—+-a+b=0 


a+b=0 

3 3 



-7 

-2 


Nhan tu cua bai toan la : |-^x 2 +2x + 8 - 7x - 2 j 

Su dung may tinh cam tay de phan tich thanh nhan tu, ta dupe ldi giai: 
7x 3 +7x 2 +5x-14-(x 2 -13x-3) a /x 2 + 2x + 8=0 

|-^x 2 + 2x + 8 — 7x — 2^2yjx 2 + 2x + 8 + x 2 + x +1 j = 0 

<^> yjx 2 +2x + 8-7x-2 = 0 
1 


Ldi giai chi tiet danh cho ban doc. 

? Tai sao bai toan nay co the phan tich thanh nhan tu khi co nghiem duy 
nhat? 

Nhu chung ta da biet, chung ta chac chan tim dupe nhan tu cua bai toan 
neu biet 2 nghiem huu ty hoac 1 nghiem vo ty dang a + yfb . 

Tuy nhien, doi vdi nghiem duy nhat thi tuy tung bai mdi co the phan tich 
thanh nhan tu dupe. 

Cach tot nhat de thu xem bai toan co phan tich thanh nhan tu khi co 
nghiem duy nhat la phuong phap doi dau trudc can. 

Neu bai toan sau khi doi can ma co nghiem vo ty dang a + \[b hoac 
nghiem huu ty thi chac chan phuong trinh ban dau co the phan tich thanh 
nhan tu dupe. Neu khong thi ta nen lam each khac cho bai toan 


Bai 26: Giai Phuong Trinh: 

5x 2 + 4^x 2 + xj^x 2 -2x + 2 + 2x +1 = 0 


► Y tuong: 

Ta dua vao nghiem cua phuong trinh de giai quyet bai toan nay. 
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► Thuc hien: _ 

• Su dung Thu Thuat Tim Nghiem Phuang Trinh ta thay phuang 
trinh 5x 2 + 4^x 2 + xj-^x 2 -2x + 2 + 2x +1 = 0 c6 nghiem 

A = -0.6403882032 va B = -0.1569296691 

• Su dung Thu Thuat Tim Nghiem Phuang Trinh ta thay phuang 
trinh 5x 2 -4^x 2 + xj-^x 2 -2x + 2 + 2x +1 = 0 co nghiem 

C = 0.3903882032 va D = -1.593070331 va E = 1 

A + C - J(A - C) 2 -1 -Jrf 

• Thay A + CeQ nen A =- ^ ^ 

B + D + JB-D) 2 -7 + J33 

• Thay B + DeQ nen B =-| ^ 

• Tu do ta tim ra duoc cac nhan tu la : 

^x 2 -2x + 2 +3xj va ^x 2 -2x + 2-3x-2) 

Ket luan : Phuang trinh co hai nhan tu la : 

|^/x 2 -2x + 2 +3xj va ^x 2 -2x + 2-3x-2) 

► Phan frch huong giai: 

Ta dung thu thuat CASIO de chia bieu thuc, ta duoc : 

►Lai giai: Phan tick thank nhan tit: 

Ta co : 

5x 2 +4(x 2 +x)^/x 2 -2x + 2+2x + 1 = 0 

^'|'\/x 2 - 2x + 2 + 3xj^jx 2 - 2x + 2 -3x - 2j|^/x 2 - 2x + 2 + lj = 0 


Bai 27: Giai Phuong Trinh: 

x 3 - 4x 2 + 4 + (4x 2 +x-8)Vx 2 +1 =0 


► Y iwwzg; 

Ta cung dua vao nghiem cua phuong trinh de giai quyet bai toan nay. 

► Thuc hien: 


Su dung Thu Thuat Tim Nghiem Phuang Trinh ta thay phuong 
trinh x 3 -4x 2 + 4 + (4x 2 + x-8^Vx 2 +1 =0 co nghiem x = — va 
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Ta dung thu thuat CASIO de chia bieu thuc hoac su dung phuong phap 
nhan lien hop khong hoan toan: 

►Lot giai : Nhan lien hap khong hoan toan: 

Ta co : 


x 3 -4x 2 +4 + (4x 2 + x -8)Vx 2 +1 = 0 

(4x 2 + x -8^Vx 2 +1 + ^ - 2j = -x 3 + 4x 2 - 4 + (4x 2 + x -8)^- 2j 



Bai 28: Giai Phuong Trinh: 

x 2 - 4x-4 + (x + 3)Vx 2 + x + 2 = 0 


► Y tuang: 

Ta dua vao nghiem cua phuong trinh de tim nhan tu cua bai toan. 

► Thuc hien: 

• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta thay phuong 
trinh x 2 -4x-4 + (x + 3)Vx 2 +x + 2 =0 co nghiem x = ^ va 

x = A = 0.2637626160. 

• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta thay phuong 
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trinh x 2 - 4x - 4 - (x + 3 )a/x 2 + x + 2 = 0 co nghiem B =-1.263762616 


• ViA + BeQ=>A = 


A + B + ^/(A-B) 2 _-3 + 721 


Goi nhan tula |Vx 2 +x + 2 + ax + b j thi : 


V21 -3 + V2I 


a + b = 0<» 


b = -l 


s/x +x + 2-2x-l = 0 


Ket luan : Phuong trinh co nhan tu la |vx 2 + x + 2 - 2x - 1 j 
► Phan tick huong giai: 

Tnong hr cac bai toan truoc, ta cung se nhanh chong co loi giai bang each 

phan tich thanh nhan hr 

►Lot giai: Phan tich thanh nhan tic 

Ta co : 


x 2 -4 x-4 + (x + 3)Vx 2 +x + 2= 0 

<^> -|Vx 2 + x + 2 - 2x - lj|>/x 2 +x + 2 + x - 2 J = 0 


Bai 29: Giai Phirong Trinh: 

_ 2x + 14 + 2-v/x 2 -1 - 3 Vx^I -1 lVxTI = 0 _ 

► Y tuong: 

Tuy day la mot dang toan kho hon nhirng y tuong van la phirong phap tim 
nhan hr 

► Thuc hien: _ 

• Sir dung Thu Thuat Tim Nghiem Phuong Trinh ta thay phuong 

trinh 2x + 14 + 2^x 2 -1-3-v/x-l -11-s/x + l =0 co nghiem x = ^ va 
5 

x = —. 

4 

• Goi nhan hr la (yjx-l + aVx + 1 + bj thi: 

[-+-a+b=0 f _ 5 

4 4 o a —3^^--V^TI + 2 = 0 

j-+-a+b=0 [b = 2 3 

i_2 2 1 

Ket luan : Phuong trinh co nhan hr la (sjx -1 - 5 VxTT + 6j 
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► Phan tick huong giai: 

Ta co the su dung may tinh CASIO de chia bieu thuc. Loi giai se nhanh 
chong dugc tim ra : 

► Cflc/i 1: Nhan lien hap khong hoan toan: 

Ta co : 

2x + 14 + 2>/x 2 -1 -3>/x--T-11 VxTT = 0 

<^> ^ Jx-t -1Vx+T + 2j(3-2Vx+I) = yx + y-20Vx+T 

<=> ^ Vx^T - ^ Vx+T+ 2 j (3 - 2-n/xTT) 

= - 3 ^ Vx^T -1 Vx+T+ 2 ^ Vx^T+1 Vx+T -2 j 

<=> -^Vx^T -5y/x + l + 6)(Vx+I + - l) = 0 

► Cdch 2 : Phan tich thanh nhan tu: 

Ta co : 

2x + 14 + 2>/x 2 -1 - 3 Vx-T -1 lVV+T = 0 
«> -^Vx-1 -3>/x + l + 5)(Vx + l + Vx-1 -2^ = 0 


Bai 30: Giai Phuong Trinh: 

9 + 2x + 6a/i-x 2 =5Vl :: x+8VrTx 


► Y tuong: 

Ta se tim nhan tu dang ^Jl-x + aVl + x + bj cua phuong trinh tren 

► Thuc hien: 


• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta thay phuong 

trinh 9 + 2x + 6\ll-x 2 = 5\Jl-x + 8^1+ x co nghiem 


A = 0.9921567416 va B =-0.9921567416 


. Vi A + BgQ=>A = A + ^ + V(TT7 _ 3\f7 

2 8 


• Goi nhan tu la (yjl-x + aVl + x + b j thi: 


TP 

I 

II 

0 

TP 

11 


3 3, S^Vx^T + Vx+T- 

-+—a+b=0 b=— 

U 4 l 2 

- = 0 

2 


Ket luan : Phuong trinh co nhan tu la (VVl - x + 2 -n/xTT - 3j 
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► Phan tick huonggiai: 

Ta lam tuong tu bai tren: 

►Lot giai: Phan tick thanh nhan tit: 

Ta co : 

9 + 2x + 6\Jl-X 2 = 5yjl-x + Syjl + X 
o ^2>/l-x + 2-\/x + l -3j^Vl-x + 2-\/x + l -lj = 0 


Bai 31: Giai Phuong Trinh: 

3x-10 + 3V2 + x-6>/2-x+W4-x 2 =0 

► Y tu&ng: 

Ta se tim nhan tu dang ( \jl + x + a^2-x + bj cua phuong trinh tren 

► Thu’c hien: _ 

• Su dung Thu Thuat Tim Nghiem Phuong Trinh ta thay phuong 
trinh 3x-10 + 3^2 + x - 6y/2-x + 4^4-x 2 =0 co nghiem duy nhat 

6 

x = - . 

5 

rru- ^ - 4^5 „ rz 2\[5 

• Khi x = - thi V2 + x =-va V2 - x =- 

5 5 5 

• Goi nhan tu la (V2 + x + a.y/2-x + bj thi: 

4^5 +^^^ + b = 0 vdi a,beQ suyra (a;b) = (-2;0) 

Ket luan : Phuong trinh co nhan tu la {y]2 + x - 2yj2-x j 

► Phan tick huonggiai: 

Ta se su dung may tinh CASIO de chia bieu there: 

►Lot giai : Phan tick thanh nhan tit: 

Ta co : 

3x-10 + 3V2 + x-6V2-x+4V4-x 2 =0 
[yj2+x -2yj2-x ^{2^/2-x ~ V2 + X +3j =0 


Bai 32: Giai Phuong Trinh: 

15x-32 + (7x-8)Vx-2+(x-4)V4-x=0 


► Y tu&ng: 
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Ta se tim nhan tu dang [yjx-2 + a^4-x + bj cua phuang trinh tren 

► Thuc hien: 

• Su dung Thu Thuat Tim Nghiem Phuang Trinh ta thay phuang 
trinh 15x-32 + (7x-8)Vx-2 + (x-4)V4-x = 0 co nghiem duy nhat 
A = 2.133974596. 

• Su dung Thu Thuat Tim Nghiem Phuang Trinh ta thay phuang 
trinh 15x -32-(7x -8) Vx - 2 + (x -4)\/4-x =0 co nghiem duy nhat 
B = 3.663836718. 

• Su dung Thu Thuat Tim Nghiem Phuang Trinh ta thay phuang 
trinh 15x-32 + (7x-8)>/x-2 -(x-4)V4-x =0 vo nghiem. 

• Su dung Thu Thuat Tim Nghiem Phuang Trinh ta thay phuang 
trinh 15x-32-(7x-8)Vx-2 - (x-4)V4-x =0 co nghiem 

C = 3.866025404 va D = 2.096163282 

• Thanh thu A + B, A + C, A + D ta thay : 

2 2 

• Goi nhan tu la |Vx-2 + a>/4-x + bj thi: 

4±A + l±A a + b = 0ob = _ G,/^2-V4^ + l = 0 

_2 2 _]b = l_ 

Ket luan : Phuang trinh co nhan tu la |Vx- 2 - yj4-x +1 j 

► Phan tick huong giai: 

Ta se su dung may tinh CASIO de chia bieu thuc: 

►Lai giai: Phan tick thanh nhan tit: 

Ta co : 

15x-32 + (7x-8)Vx-2+(x-4)V4-x=0 
^(Vx-2-V4-x+l)(3x + 4V4-xVx-2 + 8Vx-2+4V4-x) = 0 


THU THUAT 7 : THU THUAT S \S DUNG CASIO DE 
GIAI HE PHL/ONG TRINH 


| Bai 1: Giai He Phuang Trinh: 
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jx 2 -y 2 -y-4 = 0 
[y 2 + xy - x - y + 2 = 0 


► Y tu&ng: 

Y tudng cua chung ta rat don gian : lay PT(1) + kPT(2) roi phan tich thanh 
nhan tu 1 


? Lam the nao de tim dupe k ? 

Vdi: 


Co kha nhi'eu each de tim dupe k . Doi vdi dang 


a = aj + ka 2 

toan nay thi co each khac: 


b = bj + kb 2 

J ape 2 + b{y 2 + CjXy + dpe + e{y + ^ = 0 


c = c 1 + kc 2 

[a 2 x 2 + b 2 y 2 + c 2 xy + d 2 x + e 2 y + f 2 = 0 


d = dj +kd 2 

Khi do dat k se la nghiem cua phuong trinh : 


e = + ke 2 

ede + 4abf = ae 2 + bd 2 + fc 2 


f = f i + kf 2 


► Thuc hien: 


• Ap dung cong thuc : 

Vdi: 


ede + 4abf = ae 2 + bd 2 + fc 2 


a = 1 

• Ta co : 


b = -1 + k 

4(-l + k)(-4 + 2k)-k 2 (-l-k) 


c = k 

= (-l-k) 2 +(-l + k)k 2 +k 2 (^l + 2k) 

5 


d = -k 

e = -1-k 

• Ta dupe 3 nghiem la k = l;k = —;k = 3 


f = -4 + 2k 


Ketluan : Ta lay PT(1) + PT(2) hoac 2PT(1) + 5PT(2) hoac PT(1) + 3PT(2) roi 
phan tich thanh nhan tu 
? Neu khong tim dtrpc k hoac k le thi sao? 

99,99% se tim dupe k. Neu k le thi chung to bai toan co le sai de hoac la 
khong phu hop. Tuy nhien mot so bai toan cho k — y[l ; -s/3;thi ta cung co 
the ap dung cong thuc tren. 

► Phan tich hucmggiai: 

Viec phan tich thanh nhan tu bang CASIO la mot lpi the khong he nho. 

► Cach 1: Phan tich thanh nhan tu: 

Lay PT(1) + PT(2) ta dupe: (x-2)(x + y+ 1) = 0 

► Cach 2 : Phan tich thanh nhan tu: 

Lay 2PT(1) + 5PT(2) ta dupe: (x + y-2)(2x + 3y-l) = 0 
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► Cach 3 : Phan tick thank nhan tit: 

Lay PT(1) + 3PT(2) ta dirge: (x + 2y - 2)(x + y -1) = 0 


Bai 2: Giai He Phuong Trinh: 

Jl6x 2 +4xy+ y 2 =12 
[8x 2 + 4xy - 28x — 5 y = —18 

(de thi Hoc Sink Gidi lap 12 - TP Ho CM Mink nam 2014) 


► Y tu&ng: 

Ta se tim k bang cong thuc. 

► Thuc hien: _ 


• Ap dung cong thuc : 

Vbi 


ede + 4abf = ae 2 + bd 2 + fc 2 


a = 16 +8k 

• Ta co : 


b = 1 

4(16 + 8k)(-12 + 18k) +140(4 + 4k)k 2 


c = 4 + 4k 

= 25(16 + 8k)k 2 + 784k 2 + (4 + 4k) 2 (-12 + 18k) 

• Ta duoc nghiem la k = 2 


d = -28k 

e = -5k 

f = -12 + 18k 


Ket luan : Ta lay PT(l) + 2PT(2) roi phan tich thanh nhan th 


► Phan tich huong gidi: 

Ta se sir dung thu thuat phan tich thanh nhan tu 2 an de giai quyet bai toan 

► Lai gidi: Phan tick thanh nhan tit: 

Lay PT(1) + 2PT(2) ta duoc: (4x + y-4)(8x + y-6) = 0 
Bai 3: Giai He Phuong Trinh: 

|x 3 -y 3 -3x 2 -15x + 18y = 36 
[2x 2 + 2y 2 + 2x - 6y + 3 = 0 

► Y tuong: 

Ta se tim k khong bang cong thuc ede + 4abf = ae 2 + bd 2 + fc 2 ma su dung 
moi lien he giua cac nghiem x, y giong nhu each giai phuong trinh vo ty. 


► Thuc hien: 


• Tim nghiem cua he phuong trinh bang CASIO ta duoc cac bo 


nghiem la : 
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r 3 3 u 

- — —a + b r | 

2 2 a = 1 

• Gia su x = ay + b suy ra< «^>x = y- 3 

1 3 1 5 t b = -3 3 

—=—a+b 1 

l 2 2 

• Khi x = y - 3 thi: 

Jx 3 -y 3 -3x 2 -15x + 18y-36 = -3(2y-3)(2y-5) 
|2x 2 + 2y 2 + 2x - 6y + 3 = (2y - 3)(2y - 5) 

• Suy ra PT(l) = -3PT(2) 


Ket luan : Ta lay PT (l) + 3PT (2) roi phan tich thanh nhan tu 


► Phan tick hucmg giai: 

Ta se chi can noi PT(l) + 3PT(2) ma khong phai trinh bay dai dong nhu 
tren. 

► Lai giai: Phan tich thanh nhan tu: 

Lay PT(1) + 3PT(2) ta dupe: 

(x 3 -y 3 -3x 2 -15x + 18y-36) + 3(2x 2 + 2y 2 +2x-6y + 3) = 0 

<^> (x - y + 3)(x 2 + xy + y 2 - 3y - 9) = 0 
<^>x-y + 3 = 0 
Vi: 


2x 2 + 2y 2 + 2x - 6y + 3 

= (x 2 +xy + y 2 -3y-9)+(x + l-|j + ^(y-L) + y>0 
Ldi giai chi tiet danh cho ban doc. 


Bai 4: Giai He Phuong Trinh: 

I x 2 + y 2 - x - y - xy = 0 
|x(x 2 -y 2 ) + 12-9x = 0 

► Y tuang: 

Ta lam tuong tu bai 3. 

► Thuc hien: 

• Tim nghiem cua he phuong trinh bang CASIO ta dupe cac bo 
nghiem la : 

(X/y) = (T 2); (2,1) 

• Moi lien he giua y va y la x = 3- y 
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• Khi x = 3 - y thi: 

jx 2 +y 2 -x-y-xy = 3(y-l)(y-2) 
jx(x 2 -y 2 ) + 12-9x = 6(y-l)(y-2) 

• Suyra 2PT(1) = PT(2) 

Ket luan : Ta lay 2PT(1) -PT(2) roi phan tich thanh nhan tu 

► Phan tick huong giai: 

Ta se su dung thu thuat phan tich thanh nhan tu 2 an de giai toan. 

► Lai giai: Phan tich thanh nhan tu: 

Lay 2PT(1)-PT(2) ta dupe: 

(x + y -3)(x 2 -xy + x - 2y -4) = 0 
<=> x + y = 3 


Vi: 


2(x 2 - xy+ y 2 -x-y) 


( x ^ xy + x _2y-4)+jx-|-|j +^[y-f] +y>0 


Ldi giai chi tiet danh cho ban doc. 


Bai 5: Giai He Phuong Trinh: 

xy - x + y = 3 

4x 3 + 12x 2 + 9x + y 3 = 6y + 5 


► Y tuang: 

Ta lam tuong tu bai 3. 

► Thuc hien: 


Tim nghiem cua he phuong trinh bang CASIO ta dupe cac bo 
nghiem la : 

, x f-3+y/VJ 1 + ^^ 

(x,y)-' 


Moi lien he giua xvaylax = ^- l 

Khi x = — -1 thi: 

2 


xy-x + y-3 = i(y 2 -y-4) 

4x 3 +12x 2 +9x + y 3 -6y-5 = -(y + l)(y 2 -y-4) 
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• Suyra 3(y+ 1)PT(1) = PT(2) 

Ket luan : Ta lay 3(y + 1)PT(1) -PT(2) roi phan tich thanh nhan tu 

► Phan tick huonggiai: 

Ta lam twang tu cac bai toan truoc : 

► Lai giai: Phan tich thanh nhan tu: 

Lay 3(y+ 1)PT(1)-PT(2) ta dune: 

-(x + y + l)(2x - y + 2) 2 =0 
Lai giai chi tiet danh cho ban doc. 

Bai 6: Giai He Phuong Trinh: 

Jx 3 +y 3 =91 
[4x 2 +3y 2 =16x + 9y 

► Y tucmg: 

Ta lam twang tu bai 3. 

► Thuc hien: _ 

• Tim nghiem cua he phuong trinh bang CASIO ta duac cac bo 
nghiem la : 

(x / y) = (4 / 3);(3 / 4) 

• Moi lien he giua x va y la x = 7-y 

• Khi x = 7 - y thi : 

Jx 3 +y 3 -91 = 2l(y-4)(y-3) 

[4x 2 + 3y 2 - 16x - 9y = 7 (y - 4)(y - 3) 

• Suyra PT(1)-3PT(2) = 0 

Ket luan : Ta lay PT(1) - 3PT(2) roi phan tich thanh nhan tu 

► Phan tich huonggiai: 

Ta lam tuong tu cac bai toan trude : 

► Cach 1: Ham dac trung: 

Lay PT(1)-3PT(2) ta dupe: 

x 3 - 12x 2 + 48x = (7 - y) 3 -12(7 - y) 2 + 48(7 - y) 

Xetham dac trung: f(t) = t 3 — 12t 2 +48t^>f'(t) = 3(t-4)“ >0 
Ldi giai chi tiet danh cho ban doc. 

► Cach 2 : Phan tich thanh nhan tu: 

Lay PT(1)-3PT(2) ta dupe: 
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x 3 - 12x 2 + 48x = (7 - y) 3 -12(7 - y) 2 + 48(7 - y) 
<=>(x + y-7)(x 2 -xy + y 2 -5x-2y +13j = 0 



L6i giai chi tiet danh cho ban doc. 

Bai 7: Giai He Phuong Trinh: 

J3x 2 +xy = 9x + y 2 +9y 
[2x 3 = x 2 y + 20x + 20y 

► Y tuang: 

Ta lam tuang tu bai 3. 

► Thuc hien: _ 

• Tim nghiem cua he phuong trinh bang CASIO ta dupe cac bo 
nghiem la : 

(X/y) = (0,0); (2,-1) 

• Moi lien he giua x va y la x = -2y 

• Khi x = -2y thi: 

f3x 2 +xy-^9x + y 2 +9yj = 9y(y+ l) 

12x 3 - (x 2 y + 20x + 20y) = -20y (y + l)(y -1) 

• Suy ra 20(y - l)PT(l) + 9PT(2) = 0 

Ket luan : Ta lay 20(y - l)PT(l) + 9PT(2) roi phan tich thanh nhan tu 

► Phan tick huong giai: 

Ta phai lam them mot he phuong trinh nua: 

► Cach 1: Phan tich thanh nhan tu: 

Lay 20(y - l)PT(l) + 9PT(2) ta dupe: 

(x + 2y)(18x 2 - 10y 2 + 15xy - 60x - 80y) = 0 
Lay 8PT(1) + PT(3) ta dtrpc: 

8^3x 2 +xy-9x + y 2 +9y)-(l8x 2 -10y 2 +15xy-60x-80y^ = 0 
^(2x-y-4)(3x-2y) = 0 
Ldi giai chi tiet danh cho ban doc. 

► Cach 2 : Phan tich thanh nhan tu: 

Lay 4(2x-y + 5)PT(l)-9PT(2) ta dtrpc: 
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(2y + x)(3x-2y)(2x-y-4) = 0 
Ldi giai chi tiet danh cho ban doc. 

THU THU AT 8 : THU THU AT Si/ DUNG CASIO DE 
TINH NGUYEN HAM, TICH PHAN 


Bai 1: Tinh Tich Phan: 



► Y tu&ng: 

Ta can viet dudi dang: f(x) = ——— T = ——tt + —h --— T + —vdi 

■ (x 2 -l) (x-1) 2 x-1 (x + l) 2 x + 1 


a,b,c,d6t. 

Khi do ta se tim a,b,c,d bang lim 
► Thuc hien: 


• Ta Ian lupt tim lim cua cac bieu thuc sau : 


a = Umf(x)(x-l) 2 =i 


b= -( f(x) -(x-l) 2 ) (X_1) = 4 


c = lim i f (x)(x + l) 2 =t 


d = lim f(x) |(x + l) = 


(x + l) ) 4 


Ket luan : Ta duoc : 

x 2 _ 1 1 1_1_ 

(x 2 - 1) 2 ” 4(x -1) 2 + 4(x- 1) + 4(X + 1) 2 4(x + 1) 


► Phan tich huong giai: 

Cong viec cua chung ta don gian roi. Chung ta se tach nhu tren va tinh tich 
phan tung phan 

► Ldi giai: Tich phan tong: 
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Ta co : 

2 (x 2 -l) iUx-l) 2 4(x-l) 4(x + l) 2 4(x + l) j 



1 

X +1 



1,3 7 

= —In—+ — 
4 2 48 


Bai 2: Tinh Tich Phan: 


H 


tanxdx 


o (cosx + 2) 

(tie thi thu Dai Hoc tan 2 THPT Kim Thanh 2 - Hai Duang nam 2013) 


► Y tuong: 

Dat t = cosx thi dt = -sinxdx. Doi can ta dirge: 


r tanxdx 
o (cosx + 2) 2 


f——— 

i t(t + 2) 2 


2 


Ta can viet dirdi dang : 


f(‘) 


i 

t(t + 2) 2 


a b 

- T - 1 " 

(t + 2) 2 t + 2 


c 

t 


► Thuc hien: 



1 _ 1 _ 1 _ 1 
t(t + 2) 2 4t 4(t + 2) 2(t + 2) 2 


► Phan tick hucmggiai: 

Ta se trinh bay nhir sau : 

► Lai gidi: Tick phan tong: 
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Ta dat t = cosx thi dt = -sinxdx. Khi do : 


r tan xdx j 

[ d ‘ -[ 

f 1 1 1 1 

'(cosx + 2) 2 \ 

|t(t + 2) 2 { 

[4t 4(t + 2) 2(t + 2) 2 J 


2 2 


>l‘4 ln |t + 2| + ^ 


Ilrp. 

4 3 


30 


Bai 3: Tinh Tich Phan: 

i 

i 

x^ 

X 



‘ J ,x(l + x 5 ) 2 


► Y tu&ng: 

, 4 2 f (i-x 5 )dx r 

fP-Odt 

“ ~1 x(l + x 5 ) 2 5 J t(l + t) 2 

1 _4- pk V) P 

£{+\ — — I I ,7^ ^ U ^ s- TU> on A; 4-}™ ^ u ^ 

l-'' Cll -L 1 L / « /-» 1 1 V Cl# L/» V- C 

J t(l + t) (1 + t) 1 + t t 
► Thuc hien: 


• Ta lan lirgt tim lin 

i cua cac bieu thhc sau 
a = limf( t )( 1 + t) 2 

b = lim( f(t) 3 | 

c = limf(t)t = 

l : 

= -2 

(i+t)=-i 

i 


Ket luan : Ta dirge : 


1-t __ 2 _ i 1 

t(i+t) 2 “”(i+t) 2 ”i+t + t 


► Phan tick huanggiai: 

Ta se trinh bay nhir sau : 

► Lai giai: Tick phan tong: 

Ta dat t = x 5 => dt = 5x 4 dx. Khi do : 
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r _ r (l~X 5 )dx _ l| (l-t)dt _ 1 3 r( 2 

= lx(l + x s ) a= 5jt(l + t) 2= 5][ (1 + t) 2 


5lt + l 


ln|l + t| + ln|t|j 


1, 64 31 

-In- 

5 33 165 


1 

1 + t 


dt 


Bai 4: Tinh Tich Phan: 


■d 


x 2 -33 


(x-3) (x-1) (x + 1) 


-dx 


► Y tuong: 

Dat: 

x 2 -33 a b c d e f 

f (x) —-o-~-—- t H- - H- 1 - 7 H- 1 - 

(x-3) 3 (x-l) 2 (x + l) (x-3 ) 3 (x-3 ) 2 x-3 ( x _i ) 2 x-1 x + 1 


► Thuc hien: 



x 2 -33 -3 9 _2_ 2 15 1 

(x-3) 3 (x-l) 2 (x + l) _ 2(x-3) 3 + 4(x-3) 2 x-3 + ( x _i) 2+ 8(x-l) + 8(x + l) 


► Phan tick hucmggiai: 

Ta se trinh bay nhu 1 sau : 

► Lai gidi: Tick phan tong: 
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Ta co : 


-J 

-il 


X -33 


(x-3) 3 (x-1) 2 (x + 1) 


-3 


<ix 


15 


2(x-3) 3 4(x-3) 2 x-3 (x-1) 2 8(x-l) 8(x + l) 

- — T -t--—-- 21n|x-3| — + — ln|x-l| + -ln|x + l| 

4(x-3) 4(x-3) 1 x-1 8 1 1 8 1 1 


15. 7. _ 1. _ 35 

= —In 2—ln3—ln5 + — 
8 4 8 48 


Bai 5: Tinh Tlch Phan: 




1 

(x-l) 2 (x 2 +l' 


-dx 


► Y tu&ng: 
Dat: 


f(x) = 


1 

(x-l) 2 (x 2 + l) 


(x-1) 2 


b c 
x-1 x 2 +1 


► Thuc hien: 


Ta Ian lnot tim lim cua cac bieu thuc sau : 

a = Umf(x)(x-!) 2 =i 


b = limf(x)- 


(x-1) 2 ] (x_ ^ ) = _ 2 


Ta se tim c nhn sau : Xet x = 1000 thi: 


(x-l) 2 (x 2 +l) (x-1) 2 X-1 


(x 2 + l) = 500 = - 


Ket luan : Ta dugc : 


1 1 _ 1 x 

(x -1) 2 (x 2 +1) 2(x -1) 2 2(x -1) + 2(x 2 +1) 

► Phan tick hucmggiai: 

Ta se trinh bay nhu sau : 
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► Lai gidi: Tick phan tong: 
Ta co : 




1 

(x-l) 2 (x 2 +f 



1 

2(x-l) 2 


1 x 

2(x-l) + 2(x 2 +l) 


-^rn)4 ln|x - 1|+ ? ln|x2+11 


1 In 2 
4 4 


Bai 6 : Tinh Tich Phan: 


i 


x 3 + 2x +x + l 
(x 2 + l)(x 2 + 2x + 3j X 


► Y tu&ng: 

Dat: 

. _ x 3 + 2x 2 + x +1 _ a b 

(x 2 +l)(x 2 +2x + 3) x 2 +1 x 2 + 2x + 3 

► Thuc hien: 

• Ta da biet i, -1 + V2i Ian lngt la nghiem cua x 2 +1 = 0, 
x 2 + 2x + 3 = 0 

• Ta Ian lngt tim lim cua cac bieu thuc sau : 

f a = lim f (x) (x 2 +1) = -0,25 + 0,251 

I b = lim f(x)(x 2 + 2x + 3) = 1 +1,0606601721 

f 1. _ —1 + x 

j a_ 4 + 4 1_ 4 

lu i i 3 ( x + 1 ) 3x + 7 

_l_4_ 4 4 _ 

Ket luan : Ta dugc : 

x 3 + 2x 2 + x + l x — 1 3x + 7 

(x 2 + l)(x 2 + 2x + 3 ) 4(x 2 + 1 ) 4(x 2 + 2x + 3 ) 

► Phan tick huang gidi: 

Ta se trinh bay nhu sau : 

► Lai gidi: Tick phan tong: 

Ta co : 
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1 


x 3 + 2x 2 + x + 1 _ r 

(x 2 + l)(x 2 +2x + 3) | 


3x + 7 


4(x 2 +l) 4(x 2 +2x + 3) 


dx 


^ln(x 2 + lj--^-arctan x + j|ln(x 2 + 2x +3)+^ arctan |^^-(x + l) 

n ln2 y/l nr yfl V2 

— +-+ — arctan V2-arctan — 

16 2 2 2 2 


o 


THU THU AT 9 : THU THUAT S IS DUNG CASIO DE 
GIAI BAT DANG THL/C 


Bai 1: Cho a,b,c>0 va a + b + c = 3. Tim GTLN cua: 

„ 4a 2 +1 4b 2 +1 4c 2 +1 

P = ^-+ ^+ ^- 

a 3 +1 b 3 +1 c 3 +l 


► Y tuong: 

Ta can tim k.m sao cho: + - <ka + m vbi moi a>0. 

a 3 +1 

Dau bang khi va chi khi a = a 0 = 1. 

De tong quat van de, ta can tim k,m sao cho 

f (x) < mg(x) + k hoac f (x) < mg(x) + k vbi moi x 
Khi do k,m se la nghiem cua he phuong trinh sau : 

J f ( x o) = k g( x o) + m 


V'( x o) = k'g(x 0 ) 

Vbi x = x 0 la diem roi. 

► Thuc hien: 


• Ta se tim k mot each nhanh chong bang each : 

d f 4x 2 +l) 

1 

k = — —- 


dx ^ x 3 + 1 J 

x 1 _4 

• Va m se duoc tim bang each : 

4a 2 +1 . 

9 

m = — ^ -ka n = — 

a 0 +1 

Vbi a 0 = 1 la diem roi cua bai toan 

~ 4 
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Ta se phan tich thanh nhan hr - a + ^ de chune minh no 

F a 3 +1 4 & 

khong duong vdi moi a > 0. 


Ket luan : Ta luon co: 

4^+I_a + 9 = _ ( a2 + l la + 5)(a- 1 ) 2 £0 va>o 

a+ l 4 4 ( a3 + 0 


► Phan tick hudnggiai: 

Ta se lam tuong hr vdi b, c roi cong lai la ra dap an : 

► Lai gidi: Bat dang thuc: 

Ta co : 


4a 2 +1 a+ 9 (a 2 +lla + 5)(a-l ) 2 _ 4a 2 +1 a + 9 

a 3 +l 4 4(a 3 +l) a 3 +l 4 

m,' • u u + 4 . ' 4b 2 +1 b + 9 v 4c 2 +1 c + 9 

Chung minh tuong tu ta co — 5 -<- va —r-<-. suy ra: 

5 5 ‘ b 3 +l 4 c 3 +l 4 ' y 

„ 4a 2 +1 4b 2 +1 4c 2 +1 a + 9 b + 9 c + 9 15 

P = ^-+ ^-+ ^-<-+-+-= — . 

a 3 +1 b 3 +1 c 3 +1 4 4 4 2 

Vay P max = ^ khi va chi khi a = b = c = 1 


Bai 2: Cho a,b,c > 0 . Chung minh rang: 

2a 3 -b 3 2b 3 -c 3 2c 3 -a 3 a + b + c 

-1-- H---<- 

2a 2 + ab + b 2 2b 2 + be + c 2 2c 2 + ca + a 2 4 


► Y tuong: 

Ta can tim k,m sao cho: 


2a 3 -b 3 
2a 2 + ab + b 2 


< ka + mb ++ 


2x 3 -1 
2x 2 + x +1 


<kx + m vdi 


moi a = xb. 

► Thuc hien: 


Ta se tim k,m bang each : 


k=-li 


2x -1 


dx 2x 2 + x +1 
Ta se phan tich thanh nhan hr 


19 2x 0 -1 

= — =>m =-^- 

16 2x 0 + x 0 +1 


-kx 0 = -^ 
0 16 


2a 3 -b 3 
2a 2 + ab + b 2 


19a-15b 
16 


Ket luan : Ta luon co: 
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^a 3 ~b 3 = _ (6a + b)(a- b ) 2 y a b>Q 

2a +ab + b 16 16^2a +ab + b"J 

2a 3 -b 3 19a -15b 

2a 2 + ab + b 2 ~~ 16 

► Phan tick huanggiai: 

Ta se lam tuong tu voi b, c roi cong lai la ra dap an : 

► Lai gidi: Bat dang thuc: 

Ta co : 

2a*-b 3 ^ _ 19a-15b __ (6a + b)(a-b) 2 >Q 

2a + ab + b“ 16 16^2a 2 +ab + b“J 

2a 3 -b 3 19a -15b 

^2a 2 + ab + b 2- 16 

Chung minh tuong tu ta co : 

2b 3 -c 3 19b-15c , 2c 3 -a 3 19c-15a 

-<- va-<- 

2b 2 +bc + c 2 16 2c 2 +ca + a 2 16 

Suy ra: 

2a 3 -b 3 2b 3 -c 3 2c 3 -a 3 a + b + c 

-- H-1-<-. 

2a 2 + ab + b 2 2b 2 + be + c 2 2c 2 + ca + a 2 4 


Bai 3: Cho a,b,c > 0 thoa man abc = 1. Tim GTNN cua: 

p_ a 2 +1 b 2 + 1 c 2 +l 
a(a +1) 2 + b(b +1) 2 + c(c +1) 2 


► Y tuong: 

Tathay lnabc = lna + lnb + lnc nentatim k,m sao cho : 

a 2 +1 , , 

-- > klna + m 

a(a + l) 2 

Dau dang thuc khi a = 1. 


► Thuc hien: 


Tuong tu bai toan truoc, ta tim dupe k = - ^ va m = . 

Ta can chung minh f (a) = a + \ + — In a - — > OVa > 0 
a(a + l) 2 2 
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Ket luan : Ta se chung minh f(a) 


= —————y + — In a — — > 0 Va > 0 
a(a + l)“ 2 2 


► Phan tick huanggiai: 

Ta chung minh bang dao ham la each tot nhat: 

► Lai gidi: Bat dang thuc: 

Ta co bo de : 


f (a) = a + * + — lna - — > OVa > 0 
V ' a(a +1) 2 2 2 


Chung minh : 


a 3 - a 2 +3a + l 1 (a-l)(a 3 + 2a 2 +7a + 2j 

f'(a) =- 5 -+ — =---r-- 

(a + l) 3 a 2 2a 2(a + l) 3 a 2 

Vay f'(a) = 0 <^> a = 1 va f'(a) doi dau tu am sang duong khi di qua 1 
Suy ra f(a) > f(1) = 0 (dpcm). 

Chung minh tuong tu, suy ra: 

_ a 2 +l b 2 +l c 2 +l 3 1 ,, i i i \ 3 lnabc 

a(a +1) 2 b(b + l) 2 c(c + l) 2 2 2 V ’ 2 2 


Vay P mi 


-<^>a = b = c = l 


3 

2 


Bai 4: Cho a,b,c > 0 thoa man a + b + c = 3 . Chung minh rang: 


hc z < —4 
a 


1 1 1 


► Y tuong: 

^ 1 
Ta can tim k,m sao cho a —^ < ka + m 
a“ 

► Thuc hien: 

• Tuong tu bai toan trude, ta tim dupe k = 4,m = -4. 

• Ta can chung minh f (a) = a 2 —^- < 4a - 4 

a 

o 1 (a 2 -2a-l)(a-l) 2 

• Tuy nhien a 2 —-<4a-4 <i> - 2 ’ -<0 . 


• BDT nay chi dung neu 0 < a < 1 + yfl 
Ket luan : Ta se chia cac trudng hop de ap dung : 
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a 2 - \ < 4a - 4 <i> 
a“ 

► P/mw tick huong giai: 

Ta se lam nhu sau : 


2a-l)(a-l) 2 


<0 


► Lai giai: Bat dang thuc: 

Khong mat tinh tong quat gia six a > b > c 
TH1: a>b>c>l + V2 thi vo ly 
TH2: a > b > 1 + V2 > c thi vo ly 

TH3: a>l + %/2>b>c thi 2c<b + c = 3-a<2- y/2 suy ra c<- —— . Con 
b<b+c=3-2<2-V2 

De thay f(a) dong bien tren (0,+oo) nen ta co: 

f(a) + f(b)+f(c)<f(3) + f(2-V2) + f[^-^] = y-10V2<0 


TH4: 1 + V2>a>b>c thi a 2 -^-<4a 
a 

dung 

Vay f(a) + f(b) + f(c) < 4(a + b + c) -12 = 0 
Tom lai BDT duqc chung minh 


(a 2 -2a-l)(a-l) 2 
^^ - -<0 


luon 


Bai 5: Cho x,y,z > 0 thoa man 2x + 4y + 7z = 2xyz. Tim GTNN cua: 
P=x+y+z 

► Y tuang: 

Neu ban doc da timg xem dap an chinh thuc, loi giai cua bai toan nay rat 
kho de thuc hien. Tuy nhien, chung ta co each khac de dang hon rat nhieu 
chi can sir dung may tinh CASIO. 

Ta se di tim diem roi cua bai toan. Cach tim diem roi bang phuong phap 
nhan tir Lagrange. 

► Thuc hien: _ 

• Xet ham f(x,y,z) = x + y + z + k(2x + 4y + 7z - 2xyz). Ta co he: 
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1 + k(2 - 2yz) = 0 
1 + k(4 - 2xz) = 0 
1 + k(7 - 2yx) = 0 
2x + 4y + 7z = 2xyz 


xy = 


yz = 


1 + 7k 
2k 

1 + 2k 
2k 
l + 4k 
ZX_ k 

a + a + ^ =2 

yz xz xy 


4k 8k 14k 
1 + 2k l + 4k l + 7k" 
15 


2 k = — 


Tudotadugc xy = —,yz = 5,zx=6 hay (x,y,z)= 3,—,2 


Ket luan : Diem roi cua bai toan la (x,y,z) = ^3, — ,2 

► Phan tick huomggiai: 

Ta se ap dung bat dang thuc Cauchy vbi diem roi co san : 

► Lai gidi: Phuong phap nhan tu Lagrange: 

Ta co : 


105 W 5 5 


15 


P= —x + —y +- + —x + -z +- + —y + -z +- + — 

1 12 8xy J U2 8 2xz J 8 4yz J 4 

TfT 15 15 


15 15 


105 


15 


>33 — x —y- + 3. 3 — x--z- +33 — y-z -+ — = — 

*12 10 8xy V12 8 2xz \(10 8 4yz 4 ° 

15 


Vay P min = — ^(x, y/ z)= 3,—,2 









